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OKPbITHE NJIOMMAQEM JIA ©YHKIMA, PETYJIAPHbIX B KOJIBLIE 
(ITpedcmasaeno axademuxkom B. H. Cmupnoseim 22 XI 1956) 


pon w = f(z) GM, ecnu B Kombue 1<|z|<(R w=/f(z) perynapua 
Si re ‘ dz>1, rye L —neromosorvyHpit Hy KOHNTYp. 

_Bompoc 0 NoKpbiTHH Towlayeli qua cbyHKuMit us Ksacca MN craBysca 
. A. Xaxanua B padotax (1,2). B padore (1) pemena 3aqaya 0 MHHUMU- 
anni HoWlayu OOpasa, NOJyYeHHOrO Np OTOOpaxeHHU KOJIbIAa salewe iN 
oyHKUMeH w=} (z) EIN. B pabote(?) BBoqUTCA NOHATHE 3Be3bI PHMaHOBOL 
OBEPXHOCTH, Ha KOTOPy!O OTOOPaxaeTcaA KOJIbILO Lage z|}<(R cyakunei 
w =f (z) GON, uw omennBaetca ee nuomagn S*: S*>2(R?—1). K comane- 
iM10, oOlpejesieHHe 3Be3]bl HMeeT HefOCTaTKH, HA KOTOPbIe, B YWACTHOCTH, 
yKasaHo B (*); KpomMe Toro, He JOKa3aHO CyeCTBOBaHHe 3Be3/{bI. Mpl jaem 
€CKOJIbKO HHOe olpeyleuieHve 3Be3ybr (cp. (”,4)). 

1. Ilyctb ® uw R.,, — pHMaHOBbI MOBEPXHOCTH, Ha KOTOPbIe COOTBETCTBEHHO 
oTooOpaxaloTcs Kobula | < | z|<cRul+%<|z|<(R—s;1,5>0, nocpeycTBom 
dyHkunH w=f(z)<cN; T., [,—o6pasn oxpyxuoctei |z|/=1+7 u 
|2|= R—<s, llowyyeHHble mp sToM oToOpaxenuun. [lycTb 3ayaHbI ABe Mpo- 
‘M3BOJIbHbIe NOCJIeQOBaTeJIbHOCTH 4NCe t,>0 HW on,—-O0, 1 +00, YOBMeTBO- 


/PAIOWLMe YCMOBUAM: TR > Tthy1, Sr > Sry, R= 1, 2,... Tlyctb 3ayqana mpons- 

BOJIbHad cucTema syyueH Lz, R= 1, 2,..., m, MpoBeeHHBIX M3 TOUKH w= 0. 
2. Pas00beM PHMAaHOBy TMOBePXHOCTb R-,¢, MO BCEM ee JIMCTAM: 
ayecueremMon syuen Ly, k= 15 2, .-.; mm; 


6) cucTemMoH slyuel, MpOBeeHHBIX H3 TOUKH w= 0 Yepes BCe TOUKH BeTB- 
NeHuA Rezo; 

B) CHCTeMOH BCeX JyyeH, HCXOJAWMX H3 TOUKH w =O HM Kacarlolluxca 
TpaHHUbl PHMAaHOBOH NOBEPXHOCTH Yiz,,o,- 

Te xe YUH pa3sOMBa‘oT KaxkKylo W3 PHMAaHOBbIX GBeD WEES Dieses. 
te,,o,) +++ Ha H€KOTOPyio COBOKyMHOCcTb yacteli. ITycTb ay, We, ...,@s — CeK- 
TOPbI, OOpa3s0BaHHble COceHHMH JIyyaMH ykKasaHHoro rene H TyCTb 
OHH HMEIOT PaCTBOPbI, PABHbI€ COOTBETCTBCHHO 4%, %,...,%;. Cpequ wacTel 
PHMaHOBbIX MOBeEpXHOCTe, NOJYYeHHBIX MPH yKasaHHOM pa3sOHeHHH H 3aKJIIO- 
YeHHbIX B CeKTOPe @,, 9 = 1, 2,..., 8, BbIJMeIMM BCE BOSMOXKHbIe NoOcJeIoBa- 
TeJIbHOCTH HX (MycTb UX OyyeT ky *) BURA 


Be Re Tes hepa oar sor (kg > 1), l<q<s, 


ee KO Takai aCTb PHMAHOBOM [NOBepXHOCTH Mr,.,, R= 1, 2,. 
jlexKalllad B C€KTOpe ©,, UTO IIpHpalleHve argw ByOJIb BCeEX KYCKOB Y.,, th 
BXOJAULUX B rpaHHly ae! ¢, UPH MOMOMKUTEMbHOM MPOXO*KeHHU UX, PaBHO 
COOTBETCTBEHHO —% H + J. 

3, Ha pumMaHopol moBepXxHOcTH Sa l<q<s, 1<j<kq, oTMetun: 

_a) BCe TOUKH BeTBeHHA ee 63, IIPOCKUHA KOTOPBIX Ha IJIOCKOCTb W JI@XKUT 
BHe mpoekiHH Ne; fs, 

* TIOHATHO, 4TO UYHCJIO ky NocueOBATebHOCTeH 3aBHCHT OT CTPYKTYpbI PHMaHOBOIi 
NOBEPxXHOCTH. 


6) Bce Te TOUKH MpaHubl pHMaHoBoll MOBepXHOCTH R7/,, HMCIOUIHE Mpoek-| 
MIO Ha TIOCKOCcTh W BHe mpoekunn R4',,, B KOTOPbIX JH, MpoOBeeHHBIe} 
w3 TOUKH w=0, KacaloTca rpaHumpl Kz, 3. 


V3 roux w—=O vepes OTMeYeHHbIe TOYKH MpoBeseM CHCTeEMY Jy 4eH.)| 
PaspexeM PHMaHOBy MOBepXHOCTb RK), TO BCeM ee JIMcTaM  CJle/{y!00 iM} 
oOpasoM: mpoBeseM pa3pe3, He NpOXOAAMMA 0 Rei, OT Kajol U3 omMes: 
YeHHBIX TOUeK BOJb COOTBETCTBYIONero sy4Ya JO W= co umm w= 0. Cpemuii 
yacteli PHMaHOBOli MOBepXHOCTH, MOJIYYeHHIX pH TakKOM pa3sOveHHH, BbIOe-} 
pem Ty, KoTopaa cogepxut RZ/,,; oCosHauum ee uepes V7%o,. Ha pumanonolil 
nopepxnocru K2, c nomompio V4“/,, oTMeTHM BcCe TOUKH Toro »%e THIa, 4TOH 
M OTMeYeHHbIe HAMM TOUKH Ha es c nomoupio R24. TIpucoequHum kK Hn 
TOUKH, OTMCYCHHbIG HAMM paHblile Ha m2). BpijeiuM u3 MoBepXHOCTH siee| 
c nmomompio VZi,, uactp V%),, pasOvennemM ee BOMb syyel, MpOBeJeHHBIX 
43 TOUKH WwW =(0 Yepes NOMyYeHHy!O COBOKYMHOCTb TOUeCK, TaK Ke, KaK MBI 
spijenmmu Vel, us R24, c nomompwo Ke, 

IIpoqomxaa TakuM Ke clocoboM pasOHeHHe PHMaHOBbIX TlOBep XHOCTEH | 
Re eos ++) BBIMCIMM TOCMeqOBaTeMbHOCTb UX uacTeli: 


Qi Cl Qf qj 
Ve == a ae (a Vee, (ex Vee ee pi ELT 1, 


IIpu stom yvacTu Vee k=1,2,...,OQHOMHCTHBI; KaKIbIH Jy, MpoBeeH-} 
HbIli H3 TOUKK w= 0 yepe3s TouKy V%,\o,, HMeeT JIMIIb OHH OTPe30K, sBJIAIO- 
WHHCA TonepeyHbIM ceyeHHem Vee UpupaieHve arg Ww BOJIb BCe€X KYCKOB 


V.,, Do, BXOMAMMX B rpaHuty Vz;’5,, MPH MOOXKUTeEMbHOM MpOXox*KeHHA 
UX PaBHO COOTBETCTBEHHO —& H + Gy. , 

4. Ilycrp jg (q = 1, 2,..., 5S) — HeKOTOPoe IIPpOH3BOJIbHOe YMCIO U3 qucedl 
1, 2,...,7. O6o3Haumm uepe3s V,(ji,.-., fs) COBOKyMHOCTb oOslacTeH 


Ss 

Dig 
Ds Viegion ) esas ween 
g=1 


3Be3,0u SK" pumManosol mopepxHocTH Mt oTHOcHTembHO cucTeMbI Lp, 
=1,2,...,m, myueli, mpoBefeHHbIX M3 TOUKH w = 0, MbI Ha3bIBaeM OTKPBHI- 
TO€ MHOXKECTBO, PacnoOKeHHOe Ha PHMAHOBOM MOBepxHocTH RU ABJIAOULeeCA 
TIP€AeCIbHbIM JIA HEKOTOPOM MocMeROBaTeJIbHOCTH Vn (ji, Jo, - ++» Js) IPH 1 —> 00 
(IOHATHO, UTO eCIH XOTb OHO M3 GuCeN ky, k2,..., Rs GOMbIUIE EXMHUUbI, TO 
3Be3Ja He e€MHCTBeHHA). 

OueBuqHO, 4TO 3Be3qa R* OMHOMHCTHA MW yy, MpoBeseHHbIii H3 TOUKU 
w=0Q uepes Touky R*, uMeeT JMUIb OMMH OTPe30K, JlexKamuii BR’, C KOH- 
WaMH Ha rpanuue K*. 

SBe3ya, ollpeqeseHHadt yKasaHHbIM oOOpasom, cymectByer. Mcnomp3ysa Me- 


TON A. ®. Bepmauta ((°), crp. 192), mMoxHO MNosyauTbh pesyibTaT GoueE 
oO6ulMi, vem pesymptat T. A. Xakasna: 


(1+ 2) + -2)> Rs 


rye S—nuomlayb 3Be3qbl, S — N0layb ee Mpoobpasa; paBeHCTBO BO3MOXKHC 
JMUb Jat pyHkunn f(z) = ez, |e| = 1. 


Tlocrynuno 
20 XI 1956 


WATMPOBAHHASA JIMTEPATYPA 


1T. A. Xaxaaua, JAH, 20, Ne 2—3 (1938). 21. Soe Xa kK ae aye 
Matem. uuct. um. Pasmagse, AH IpysCCP, 18, 245 (1951). 8 Math. Rev., 14, Ne 6, 54 
(1953). *A. ® Bepmaurt, Matem. cOopx., 20, 55 (1947).5T. M. Tonys3nt 
Teomerpnyeckand TeopuaA (yHKWHH KOMMIeKcHOoro mepemMeHHoro, 1952. : 
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Aornaye Akagemun nayx CCCP 
1957. Tom 114, Ne 1 


MATEMATHKA 


B. T. EFOPOB 


YCTOH4MBOCTb PEIWEHHH MEPHOAMYECKHX CHCTEM 
YPABHEHHH B MOJIHbIX JM&bEPEHILMAJIAX 


(ITpedcmaszeno axademuxom H. I. [lemposcxum 28 XI 1956) 


I . Ilycrb JaHa cHcTeMa ypaBHeHHit B NOMHBIX AUddepeHManax Bua 
dx = p(u)xdu + q (v) xdv, (1) 


qe x — cTonOuepait Matpuua; p(u) u q(v) — KBapaTHBle MaTpHUbI, Herpe- 
IBIBHBIC, OrPAHHYEHHble HW YOBJETBOPAIOMHe YCOBHIO HHTerpupyemocTu 


p (u) q (¥) = 9 (2) p(u) (2) 


quia Bcex u ->0, v>O (u, v—Napametpbl). 
Hspectuo (1), uro B 3TOM cCulyyae cucTema (1) qonmycKaeT efHHCTBeHHOe 
pelleHve, OTBevalolee 3aaHHbIM HavaJIbHbIM YCJIOBHAM. 
/WMuterpaambuolh MaTpuumek cuctemp (1) MbI OyjeM Ha3sbIBaTb KBal- 
parHyto Matpuuy X (u, v) =|\ xin (u, v) |\7, cTomOuamu KOTOpo saBssioTcA n 
\JIMHEHHO He3aBHCHMbIX PeWIeCHHH 9TOH CHCTeMbI. OueBuyHO, MaTpHua X (u, v) 
-YoBNeTBOpseT ypaBHeHHlo 


dX = p(u) X du+q(v)X do. (3) 
Jlerko moKa3aTb, uTO ecm X —Heoco6enHoe (| X|=£0) sacrHoe peumenue 
ypaBHeHua (3), TO OCOmlee pelieHve STOrO ypaBHeHuA OyjeT 
Es) we, en) On (4) 
rye C — 1pou3BOuIbHad MOCTOAHHaA MaTpHlla. 
Ecau X (u,v) — HOpMupoBaHHaA UHTerpasbHad MaTpHua cucTempl (1); 
X (u) u X (v) —HopMupoBaHubie MHTerpaJIbHbIe MATPHUbI CHCTeM 


UG (NE) au, ax=g (Uy ad, 


X (u, v) = X (u) X (v) = X (v) Xu). (5) 


JleucTBUTeJIbHO, 


d (KX) =d(X)X + Xd(X) = p(u) XX du + Xq (0) X dv. 
Ho Tak kak (?) 


KW =E+\ pwdu +i p(w) au\ p(ujdu+..., 


TO, IPpHHuMasx BO BHMMaHHe (2), 3akmoyaeM, ITO MaTpHila XX (paBHO Kak 
HK MaTpuua XX) yoBmeTBopsxeT ypaBHeHuto (3). A nocKkosbKy X (tp, Uo) = 


= X (u,) X (U9) = X (Uo) X (uy) = E, To coorHomienue (5) AoKasaHo. 
41 


Orcioga culeqyer, uTO m06ast MHTerpasbHad MaTpuila cucTeMbI (1) ABJIAeTCA} 
HeocobenHoli. J\elicrsHTembHO, Ha ocHoBaHuH (4) u (5) 


Uv 


|X (u, o)|=|X||X|/C| = exp [\ Sp(p)du-+\ Sp@avjic|. 


Uy Vy 


Ho onpegemutemb |X (u, v)| He MO*KeT TOXKAECTBCHHO PaBHATbCA HyJIlO, 
nostomy |C|=£0, u yrBepaxyeHue JoKasaHo. Takum o6pasoM, BCe MHTerpaib- 
HBIe MaTpHUbl cucrempr (1) MomyaatoTca mo dopmyve (4) mpu |C |= 0. 

Cuctemy. (1) 6yqemM Ha3biBaTh IPHBORUMON, eC C MOMOL{bIO JIMHeH- 
Horo mpeocdpaso0BaHHa 

x=L(u, oy (7) 


OHa IIPHBOAUTCA K BUY 
dy = Ay du + By dv, (8) 


rye A u B — nocTosHHble MepecTaHOBOYHble MaTPHUbI. OTHOCHTeJIbHO MATPHILht | 
mpeoOpasopanua L (u,v) = || lin (u, v) |r OyaeM upeqnonaraTb, YTO B OOMaCTH 
u>0, v>0: 1) L(u,v) umeer nenpeppiBubie mpousBoquEle OL/du, OL/dv, | 
O?L/Ou Ov, 43 KOTOPbIX TlepBble, KaK H CaMa MaTpHula L (u, Vv), OrpaHHeHbl; 
2)mnoddE(uj-0))| Sms 0, 
Marpuuy L (u, v) — 6yqem HaspiBaTb MaTpUunueh JlanNyHOBa. 
HerpyqHO yCTaHOBHTb, 4TO, eCJIH. HyJIeBOe pelieHHe CHCTeMbI 


dx =P (us x) du +-Q(0,.x) do, (9) 


rye Matpuunt P, Q yOBNeTBOPAIOT H3BeECTHBIM ycuIOBHAM (3), yCTOHUHBO 
WJM ACHMIMTOTHYeCKH YCTOHYMBO, TO TaKHM Ke CBOHCTBOM OyyeT O6NaqaTb 
HYJICBOe PellieHHe CHCTeMBI 


dy = P(u, v, y)du+ Q (u, v, y) do, (10) 


B KOTOPy!o MepexoquT cucTema (9) Moce npeocOpasopanna (7). 


Teopema 1. Ecau p(u) u g(v) — nepuoduseckue mampuyel, mo cucmema 
(1) mpueoduma. 


IIpu WoKkasaTesbcTBe STOM TeOPeMbI HAMM HCMOJb3yeTCA JIeMMa, aHaslo- 
ruuHaa siemmMe H. Il. Epyruua (°). 


Jlemma. [aa moeo umo6e cucmema (1) 6elaa npueodumoii x eudy (8), 
HeoOxoduMO U Jocmamo4HO, 4MOObL OHA UMeAA peweHUe Buda 


X (U0) Su ayets= 2: (11) 


Caeyncetspue 1. Jlna Toro uTo6n «o6bequHeHHe» 


t t 


dx =(¢()p (leat) +-0(q(\yat)) xat 


‘ 


nepwomuyeckux cucrem dx = p(u)xdu, dx=q(v)xdv Oniao0 npuBogumol 
CHCTEMOH, JOCTATOUHO, YTOObI MaTpHbI p(U) H q(v) ObINM NepecTaHoBoUHHT, 
a oynkuna 9(é), y(t) umenn Buy o(f)=a+%,(t), o(t)=B+% (t), re 
au meee 1 (2) M }, (¢) —HenpeppiBuble (byHKUMU, AA KOTOPBIX 


HMHTerpaJbl \a() dt, 1 (t)dt orpanuuyenni. 
0 0 
iW 


Cueycrsue 2. Jina toro uro6bl HymeBoe peuieHve cucTeMbI 


t= (e000 (Vea) + 90na(\ bat) xat 4” 


+(0 Pi(\eat, x) 4 x) +0 (va ze 


¢ 
JIA!OULeHCA «OObeHHEHHeEM» CHCTeM 


dx = p(u)xdu+ P,(u,x)du, dx =q(v)xdu+ Q, (v, x) dv 


o(u) u q(v)—epnoyMyueckHe MaTpHitbl), ycTOMUMBbIX 10 NepBomMy pH6wmM- 
<CHHIO, ObIIO YCTOHUHBO MO NepBoMy MpHOmM*KeHHIO, JOCTATOUHO, UTOOHI 
laTpHUbI p (Wu) WH q (Vv) Obl MepecTaHOBOUHH!, a MOCTOAHHAA & B HepaBeHCTBe 


n 
id 
rod (Pima es  Dyalxe! (12) 
s=1 
JbIMIa JOCTATOUHO Maso ((?), Teopema 7). 
CaeycTsue 2 coxpaHseT cusly, Korjya MepHoqnueckne MaTpuubl p (u) ug (Vv) 
depecTaHOBOUHbI, a MOJIOMKHTebHbIe UWHcNa « H BP paspelllaioT HepaBeHcTBO 


max Re (ak) + max Re (84) <0, 


M® yw X”) — co6crBeHHble 3HayeHua matpuy A u B ((*), Teopema 5). 


PaccmotpyM cuctemy (9). Ilyctb oa uMeeT BUI 
dx = p(u)xdu + q(v)xdu-+ P, (u, x) du + Q,(v, x) dv, (13) 


re p(u) u g(v) —nepuog_uyeckne mMaTpuubl, a MaTpHubi P, (u, x) H Q, (v, x) 
fYROBNETBOPAIOT ycOBuIO (12). 
Teopema 2. Hyaeeoe pewenue cucmemol (13) acumnmomuuecku ycmot- 


no ecAu xapakmepucmu4dHoble 4UCAA CUCIMeM 


rye 


die DU) Li ie == (0) £00 


NOAOMWUMEALHOL, A nocmosHHan L 6 Hepaserncmee (12) Oocmamo4no maaa. 
B «acmuHocmu, ecau p(u), q(v) — nepecmanosounole mampuyol, mo HY Aeboe 
pewexue cucmemo (1) makoce acumnmomuyecku ycmotiuueo ((*), Teopema 3). 
CaenxcetBue. Hymepoe pelienHe cHCTeMbI 
t 


dx =(¢(t) p (\ edt) + b hak gat) + 


b dt, x))dt_ 


aCHMIITOTHYecKH ycTolunBo, ecau o(t) u v(t) — HellpepbIBHBIe, orpaHuuen- 
Uble, MOJOKUTeIbHbIe (PYHKUHH, JIA KOTOPHIX XOTA Obl OAMH M3 HHTerpasoB 
foe) 


( ¢ (t) di, \ ) (t) dt pacxoyqamuiica. 
rn 6 : 


YpasbcKHH TMoOMMTeXHHUeCKHH MHCTHTYT Tocrynuso 
um. C. M. Kuposa 31 V 1955 


LIMNTHPOBAHHASA JIMTEPATYPA 


17. Y. Thomas, Ann. Math., 35, Ne 4, 729 (1934). #70. P. TauTrmaxep, 
‘Teopua MaTPHUL, Miss Wee Olsens Ero pos, JIAH, 102, Ne 4 (1955). [yee Aye d i oe 
MbuKUM, B. B. Crenauos, Kaucctnenias TeOpuA muddbepenuuastb ABIX ypaByenuit, 
M.—JI., 1949. *§H. IL. E pyruu, Tp. Marem. uucr. um. B. A. Crexnopa AH CCCP, 


13 (1946). 
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“Rewwans Arxanemun nayx CCCP 
1957. Tom 114, Ne 1 


MATEMATHKA 


10. &. KOPOBEMHHK 


PEWEHWE CMEWAHHOA 3AJAUH METOJOM ®YPbE JIA OHO 
MHTEFPO-JH®PEPEHUWMAJIbBHOrO YPABHEHHA 


(I1pedcmasaeno axademukom C. JI. Cobonesoim 26 X 1956) 


B aon 3aMeTKe PaCCMaTPHBaeICA ypaBHeHHe BHfa 

4 = Lu +a(X, t)u+d(X, yee b(X, 

+) K(X Y, tay, 1) dQ +) Ky (X,Y, t) % dO, (1) 
Q 


Q 
n 
rye Lu = > = [a (X) ax | —6(X) « — oneparop, KOIPPUUHEHThI KOTO-| 


i, j=1 
poro M3MepHMbI HM OrpaHvyeHbI B KOHEYHOH CBA3HOH OOmacTH Q u3MeHeHHA| 


TOUKH X (%4, X%q,.+-Hn) H yaaa BQ pace 


C(X)290; a,j = %, 15 Se oD “ = const > 0, (2) 


i, f=1 


a cBoOoqublit une O(X,t) u br eagient a (Ant) dT, Oy onpeneneHig) 
B WatuHApe Q; = Q X (O<t </l), L<oo *, Dynxunn K;(X, Y, t), 1 =O08 
mpeqmouaraioTca oupeneiediaun B OOacTH oR, =/Oox Oo (0. <1 < 1). ; 
Jia ypaBueHua (1) craBHTcad cMellaHHad 3ajaya: | 
OnpefeiuTb pewieHve ypaBHeHua (1), yyOBMeTBOpaIomlee HauvaJIbHEIM 
yCJIOBHAM 


0 
Whang = F(X). Fz h,_9= 9 (X) (3) 
HM PpaHHYHOMy YCJIOBHIO 
u|,=0 upu ¢ €[0, Z], (4) 


rye S—rpanunua o6nactu Q. 
OOoOMeHHBIM pellieHHeM 3ayayH Ha3so0BeM, cyleqya O. A. JlaqpnKxenckod, 
cbyukumio u(X,¢t), Koropad npHHagmexut D?(Q;), yqoBnerBopsxer MHTerpaJib- 


HOMY TOK]ecTBY 
I 
X du 0D q ou o® 
\\ Lae a . el it ot aa 


—¢(X) u® We) oR aoe: 
i O( Ko(X, Y, t)u(Y,t)d¥ + OK, Y, i) 5, aY [dQ i 
+ ¥(X) ®|,_,d2=0 (5) 
Q 


* Mp OyeM Nob30BaTbCA OOOZHAYCHHAMH H NOHATHAMM H3 KHHTH @): 
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Via mo6oit dynKuuu © (X,t) us D$(Q;) uw npuHumaer HavaJIbHoe sHayenne 


(X) B cmeqyiomlem cMbICue: , 


| |4 (X, At) — ¢(X)PdQ 0 npu At-—>0. (6) 
Q 
Pemenne ulletca B Bue pxyqa Pyppbe 
oO ¢ 
u(X,t) = >) f(t) on (X), : (7) 
n=1 


qe Up (X) — o606mennple co6cTBeHHbIe (PyHKWHH oMeparopa L. 

Ilonb3yacb MeToyoM Dypbe, MOXKHO [OKa3saTb CYMIeECTBOBAHHeE HM eHHCT- 
CHHOCTh PeUICHHA TOCTAaBJIeEHHOH s3ajauH HM OUeHHTb MOpAAOK ero pocra. 
(pome Toro, MOKHO OOOCHOBaTb IpHMeHUMOCTS MeToga TanepkKuna ja pH- 
)JIHXKEHHOTO pelleHHA 3ayaun. 

Teopema 1. Ecau xKosdduyuenmot aj;,; U C U3MePpUMbl U Oepanu4eHol 
O, a d(X,t) u a(X,t)—e@ QQ; eEDO); YE L,(Q); dyacguu 
\iKi (X, Y, t)?|dY dX, i=0, 1, oepanunenotna [0,l]ue (X, t) npunadrescum 


Yeo” 
te) 


L.(Q1), mo cywecmeyem o606wenHoe pewlenue ypaenenus (1) npu ycaosunx 
) u (4). 


ic 


PemeHHe MoxKer ObITb TIpeyqcTaBseHO B Bue pxAya (7), KOTOPHIM CxoAUTCH 
B W3(Q, t) papHomepxo no ¢ € (0, J]. 

OcHoBHad Het JOKasaTeJIbCTBa COCTOHT B TOM, 4TO CTPOHTCA HekoTOpas 
BCHOMOraTesbHad CueTHaA JudpepenuMalbHad CHCTeMa ypaBHeHHi HW B Ka- 
yecTBe (yHKuUHH f,(t) OepeTcA pellieHve STO CucTeMbI. SaTeM NoKasbIBaeTcs, 
) co 


‘YTO OlpeyesIeHHbIM TakKHM OOpasom psy a in (t) On(X) cxoqutca B W3(Q, 2) 
n=1 
MW uTO ero CYMMa ABsAeTCA OGOCHICHHEIM pelleHHem 3ayauH. 
BcnomoraTeibHad CHcTeMa, Hrpaloulad OCHOBHY!O POJIb B JOKa3aTeJIbCTBe 
HMeeT BH] 


OA ae (= 3 lam n(t) + g?, , (21 fr (t) + 


ae y id,,.Q+2,, 1% +4, (8) 
k=1 


jm (0) =| ¢(X) em (X)dQ, fin(0) =) 9 (X) Om (XO, m=1,2,..., 
Q Q 
rye 


Om,» (t) = \ @(X, B) 0m (X) 0p (X) dO; 


Q 
pew ( d(X, t) Um (X) Un (X) dQ: 
2 


Sages m (X) {Kil ORANGE MOONEE 
2 e 


Q 


Sofa \ b (X, t) Um (X) dQ; 


h?, — coOcTBeHHOe YHCO, OTBEYAaIOMee OOOOUEHHO! CoOcTBeHHON (PYHKUHH Um. 
15 


Vccmeqopanue cucrempt (8) mpopoyutca B 6aHaxoBoM mpocrpaHcTBe G 
nocaleqopaTébHocTeli, u3MepuMbIx Ha [0, /] myHKunH v(t) (v; (t), V2 (t),.-- 
TaKHX, TO (PyHKUHA 


cymmupyema Ha [0, /]. 

Tlokagpipaerca, uro cucrema (8) uMeeT eMHCTBeHHOe pellenue B Gy; pH 
9TOM MOXKHO OMCHATh HopafOK ero pocra, YTO JaeT BOSMOXKHOCTb AaTb) 
OlleHKY HOPMBbI pelleHuaA ypaBHeHua (1) B mpocrpancrse W,(Q, ¢t). B uTore 
MosyYaeTCH JOBOJbHO TPOMO3{KOe BbIpaxKeHHe, KOTOPOe MBI 3eCb He MpU-} 
BOJUM. OTMeETHM TOJIbKO, UTO H3 STOH OWeHKH CJleqyeT KOPPeKTHOCTh MOCTAaB-} 
JIGHHOM 3ajadH. 

Jima mpvOmM*KeHHOrO PeuleHHA 3afayH MOXKHO BOCIOMb3OBaTbCA MeTOOM 
Tanepkuna. CucTeMa ypaBHeHHit JIA ompeyeueHuA m-rO arperaTa Um, MOJy- 
yaemoro m0 Merogy TanepkuHa, HMeeT BH 


a2 z fa) 0 
\ [Spb oese: Dy ai pe SP ho X) tee Oh EXO) ts OE) Oe 
) 4 


OK ae Os 
fy fal u J 


0 
+ d(X, )—" oy, + oy | Ko(X, ¥, ttm (Y, t)d¥ + 


Q 


Ou, 
+ on | Ki (X, Y, t) 4 ay | dO = 0, fh qo ie (9) 


Q 


Ecau B KayecTBe MOMHOM OPTOHOPMUPOBAaHHOH CHCTeMbI B MerFOse Tasep- 
KHHa B3ATa CucTema {v,,} COOCTBeHHBIX (byHKWHH Oonepatopa L, TO cucTemMa 
(9) OKa3bIBaeTCA ype3aHHOH MO OTHOWIeHHIO K cucTeMe (8). ITO jaeT BO3MOX- 
HOCTb J[OKa3aTb CuIeylollylo Teopemy. 

Teopema 2. J/]ycmb e6binonanenbt ycaoeua meopemot 1. Toeda, ecau 
{Um} — nocaedoeamerbnHocmb aepezeamos, noayuenHolx memodom L[anepkuna 
(no cucmeme Up,(X)), mo 


\ 


[4 (X, t) un (X, 4), >0, | 


Ou im 
aE Ey 


— 
Lo (Q) 


pasHomepHo omHocumerono t € [0, 1]. 


Teopema 3 (reopema ejuucrBedHocTn). Ecau Koadpuyuenmot aj, pp @ 
usMePUMbL U OepaHuueHnl 6 Qy, d(X, t), a(X, t) oepanuuenot 6 Qy, a yHK- 


i |Ki(X, Y, t)?|dY dX, i=0,1,—na [0,1], mo o606wexnoe petuenue 


yuu \\ 


2a 
OOHOPOOHOZO YpasHeHusA 
O*u Ou 
a = Lu+au +ds \ ONO. FR) 


Q. 
u 


(Y, )dY + \ Kak lit) av 
) , 


MPU HYACCOLX 2PAHUYLHOIX U HQALANbHOIX YCAOBUAX IKEUGANCHMHO HY AIO. 

JloxasaTembcrBo Teopembl 3 OcHOBaHO Ha cweyyiouleli memme. 

JIemma. ITycmo eoinoanenot ycaosua meopemot | u dynKyus u (X, t) — 0606- 
UWjeHHOr pewlenue sadauu. Toeda eeo Koadqpuyucnme: Pypve no cucmeme Vm A6CO- 
AOMHO Hen pepvleHol emecMe C NepsblMu NPOUSGOONbIMU U YOOBNemEopsIOM noumu 
ecrody na [0,1] Geckoneunoti cucmeme ypaenenuti (8). 

H{uTepecho OTMeTHTb, YTO ERMHCTBEHHOCTh pellleHua uMeer mecTo mIpH 
TeX K€ yCJIOBHAX, UTO HW CyMLecTBOBaHHe. 
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B sakoyenve OTMeTHM OfMH YacTHbIi cayuali pacemoTpennoll 3aqaun. 


AK, (X, Y, t)=0,i 0,1, mbt nonyyaem ypapHenne . 


Gas Lu+a (X, tu+d (X, t) G42 +6(X, 2b). (10) 


‘OGocHoBanune MeToja Pypbe peiienuaA CMeMaHHOli 3aqaun Ja 9TOrO 
IBHEHUA, HACKOJbKO HAM HS3BECTHO, MPOBOJHTCA 3fecb BrepBEIe. B cayuae 
g-d=0, T. e. Korga ypaBHeHve jolycKaer pasjenenne nepeMeHHElx, 
Frog Pypbe o6ocnowan O. A. JlaqpnKxencKoi (2,3). Pemenne cmemanuolt 
aun [It OOulero THuMepOouM4eCKOTO ypaBHeHHA MeTOJOM KOHeUHBIX pa3- 
Teli aHo B KHure (1). H3 nomyueHHbIX TaM pesyJIbTAaTOB caeqyer (IpHMe- 
@JIbHO K 4YaCTHOMy CJlyyato, Kora ypaBHenHve wuMeer BHA (10)), TO 
OOMleHHOe pelleHHe cyllecTByeT, eCIH (PyHKUMH aj, da, ;/Ox;, c,aud 
PepHIBHE! B Q;, p€ D9 (Q), bE L, (QO), O(X, t) EL. (Q:). 

Pemenve eUHCTBEHHO, CCH: KOSpPHNMeHTHI ;,; HeMpepbIBHbl H HMe@OT 
AHHYeHHbIe OOOOUEHHbIe MPOH3BOAHbIe TWepBoro MopsAKa Bua aj, ;/OXx;, 
;,;/O0t M Broporo NopaAyKa Bua OPa;, ; /Ox;Ox;; d(X,t) orpaHuyena B Q, 
HMeeT OrpaHHyeHHy!0 OOoOmeHHy!O MpoHsBoyHy!o Od/ Ot; a(X,t) u c(X) 
MEPHMbI H OrpaHHYeHbI (COOTBETCTBEHHO B OGslacTAx Q; H Q); O(X, t)eé 
Ls (Qi); ¥ EL, (Q); ¢ € DQ). 

CpaBueHie 3THX pe3yJIbTaTOB c Teopemamu | u 3 (npn K;==0) ToKas3pi- 
leT, UTO MeTO, Dypbe MO3sBONAeT OKA38ATb CYWIECTBOBAHHe H ej/{HHCTBeH- 
CTb pelieHH ypaBHeHHA (10) pH HeCKOMbKO Oosee OOMAX Mpeqnomoxe- 
AAX, YEM MeTOJ KOHEUHBIX pa3HocTel. 


Poctopckult Ha JloHy rocynapcTBeHHbI yHHBepcuTeT Ilocrynuo 
um. B. M. Moaotosa 25 III 1956 


IMTMPOBAHHAA JIATEPATYPA 


10. A. JlagnxeuncKaa, CmemaHHad 3aqaua 2A rumepOomm4uecKoro ypaBHeHHaA, 
wee 2 ©, As Jlanummenckasa, MAH, 75, Ne 6 (1950), 20) AL Jlannmesz- 
‘kaa, JIAH, 85, N 3 (1952). 43. WU. Xaauaos, Hoxn. AH Asep6CCP, 10, No 4 


1954). 
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Jloxnaagn Axkagemunu nayx CCCP 


% 1957. Tom 114, Ne 1 


C. H. JIEBHHA i 
O PEWEHHH YPABHEHHASA KOJIEBAHUS HA BCEM OCH BPEME} 
(IIpedcmasaeno axademuxom C, JI. Co6oaesoim 26 X 1986) 


CraTbA MOCBAUeHa PaCCMOTPeHHIO CuleyiomleH 3aayH. 
HatiTnw peuienve ypaBHeHHa 
Ur — Au—cu = 0 (1) 
IIpH TpaHHyHOM yCJIOBHH 
u\.=f (2 


B HpeqmomoxeHHH, uTO x > 0, a ocTaNbHbIe MpOCTpaHCTBeHHbIe KOOpAMHaTH 
MW BpeMeHHad TepeMeHHad ¢t U3MeHAIOTCA OT — co JO oo B Kulacce *yHKIMy 
YMOBJICTBOPAIOMIUX YCJIOBHIO: 

1 = 0 Ha GeCKOHeYHOCTH TaKHM O6pa30M, 4TO, KaKOBO Obl HH ObIJO 
Halijetca Takoe X (7), UTO Qua mOCOK ToukH M, jaa KoTOpoh x > X (q 
Jul <7. 

PemieHue STOH 3aaun KaCCHYeCKUMH MeTOJaMH JIA cuyuaeB Oomee i 
OJHOrO H3MepeHHA BCTpeyaeT CepbesHble TPyAHOCTH, CBA3AHHbIe c TeM, UT 
XapaKTepHCTHYeCKad MOBEPXHOCTh YypaBHeHHA B MepeceyeHHH Cc JaHHOW Bpe 
Me€HHBIM OOpas0M OPHeHTHPOBaHHOH MOBepXHOCTbiO OOpa3syeT HeorpaHHueHHyK 
o6acTb. ) 

B cayyae OfHOrO H3MepeHHA pellleHHe MOCTaBJICEHHOK 3aauH MOH 
NOJYYHTb W3 pelleHHA 3aqaunM Kom jvia ypaBHeHua 


bi — Uz, = 0 (1? 
TipH HavaJIbHblx YCJIOBHAX 
UVeage Pe Uelieg = f(t), > 00 = oe (2 
Peweuve 3TOH 3aqaun 
4 : t+x 
u(t, x) = EVEN | Pas (3! 


TIpM MpOusBOuIbHbIX fyH F, BOoOOULe TOoBOpxA, He OyyeT HMeTb (busnueckors 
CMBICJIa BBHJy TOTO, YTO 3HayeHHA (PyHKIHH WU B MOMeCHT BpemeHu ¢ OKa3bI 
BalOTCA SaBHCAMIMMH OT 3HaveHHH HayaJIbHbIX (pyHKUHii f u F B MOMeHTE 
BpeMeHH Ooee No3yHHe, vem f. 


Y{3pecrHo, 4TO JIA BbINOMHeHHA TpeOoBanna cbusnuecKolt HelpOTHBOpeyH 
BOCTH J[OCTaTOUHO, UTOOHI 
F(it)=—f'(), —w<t<o. 
Takum O6pasoM, OHO3HAUHOCTh peweHuA 3aqaun yA ypaBHeHusa 
Ut—Ux,x = 0, x >0, —wo<t<oo, 


OOeCIeYHBaeTCA OHM TOJIbKO HaYaJIbHbIM YCAOBHEM HM ycIOBHeM He3aBHCH 
MOCTH SHAYCHHH PpellieHuA OT SHayeHHil HayaNbHbIx yHKuMli B MOMeHTHI 
CUeyIOWWWe 3a TeM, IPH KOTOPoM ulMeTCA pewleHue. 

IIpHMeneHue MeTogoB OllepanHonHoro ucuMCeHus, OCHOBaHHOro Ha IBY 
CTOPOHHEM TipeoOpasopanuu Jlanmaca, yaer BOSMOXHOCTD PelIMTS saqauy J 
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yuaes ByX H TpeX WS3MepeHHii MpH HaJIMYHM WieHa Cu. OnepallHoHHoe 
VCAeHHe NO3BOJIAeT YCTAHOBUTb IKBUBaJICHTHOCTh YCJIOBHA He3aBHCHMOCTH 
opulio B, aABsalouleMyca MO cymlecTBy yCJIOBHeM H3/1yueHits. 
Tlocrpoum pemenue ypaBHeHna 

Usp — Uxx —Uyy —CU= 0 (1?) 


1M rpaHHoHOM yCJIOBMH 
w|,o=flty), —we<y<o, ~oct<o, (2?) 

ycnospun B, 

_ Tlepexoya k H306paxKeHHaiM TO HepeMeHHbIM tu y M Mpeqnonarad pH 

OM, 4TO 


u(t, x,y) =U (pa. x) = pq \ \ envieyu(t, x, y)dydt, 
alijleM 
. ) e- VEG He x, 


U (p,q: x) = 9(P 9 
me 9(p, 9) 31, ¥). ; ; 
OcymectBsian OOpaTHBi mepexoy K OpHrHHasaM CHayasa 110 rlepeMeHHOH 
u obosnauaa f*(t, g)<—9(p, 9), Haligem PyHKIIO 


U(p,9, x) Suh Gx) = 


; t—x 
. Vetch VeteV t—P— 4) wo) de 
=fi—na+e | = f(s q)ds, 
purunal KOTOpO Ho TlepeMeHHOM g HMeeT BH 
u(t, x,y) =f(t—*, ¥) (3°) 
(ies y+ V (7)? 
5's 4 i y¥—s 
eS \ (f= x)*— x" V t—tP— 2 — (y—9) 
= yr V (=1)2— x8 


x ch [VeVE— P—#— 9 — 9] fol 9) do de + 


—x y+ VE—-— 


nt 

xVec 1 GVA he ee a ,o) dodt. 
a \ ¢—7"— 2 sh |VeV ( Rae Aly 3] f(s 3) de 
-—OD y- (t—t)2?—x? 


2 

‘Sro uw ecTb peleHve 3ajauH Cray (2?) 
CxO,MMOCTb BXOJAUWIMX B STY tpopmyJly HeCOOCTBEHHBIX HHTerpasloB o6ec- 

‘meunBaercs# cleyIOulLuMu TpeAMocbliKaMH OTHOCHTeIbHO (PyHKILHH i (cB): 


A. Mie Cen eVet, sige OB 
CGR ease elVera) f; 
bee ayit ee Clee et, 2 = Open 0) b> oe: 


@yuKuna u(t, x, y) YAOBAETBOPACT BCeM YCJOBHAM TOCTABJIEHHOH 3a4auH. 
B camMom jlevie: a ate : , 
1) CnpapeqmBocTb yCJOBHA (22), oweBugHo, oOectereHa. eg 
2) DyHKWNA UW yHOBAETBOP ACT ycnosuio B, eHcTBuTembHO, f(t —x,y, 


pH x—> oo B CHuy ycuOBHA A. Wuterpal 


ee yaya eet 


. 2 2 age 
Gd oMnehic os, Ve 
OAs 4) 


(MbI TOOK Y—o=h, V ¢—9)?2— x? =0) Min OCTAaTOUHO OOMbIIMX 
MO MOJYJIO MeHbILe> vem 


a Hae Cel Vera) (VO) sh (Vc 0)= 
Ve a. Vo he 
= Ct ee a 9) e(Veta) (t—Vorrx) 
=: eit. < 
eee h (Vp) eV era) ((- Verte) , 
0 
OTKY]a BHAHO, 4TO TIPH X%—>CO OH CTPEMHTCA K HY JIrO. 
Hlanee, 
foo) io} 
ese. =— 3] f(t — 2 y —)) db I< 
\ ates | mle Vee pe Vere 
= 8 
i aioe \ sm(VeVEF VEER 9 al < 
iVere 


co 


<<) dp eY °° C’e(Ve+x) Vert) 50 npn x—> oo. : 


0 


3) IIpu ycmoBpuu jocraTouHOn Audpepenxuupyemoctn dyHKuunH f(t, y) He 
NOCpeCTBEHHOM IpOBepKOH MOXKHO yCTaHOBHTb, 4TO (byHKUHA (32) yoBUeT- 
BOpAeT WuppepeHHalbHOMy ypaBHeHuyo. (1?). 

Sameuanue. Ecau napayy c yenopuem A norpe6oBaTb JMIb cymlect- 
Bopanna fy(t, y) H BbIMOHeHHA ycnoBua JIunmMya Ana iy (¢; y) no y, 
MOKHO YTBEPXKaTb CYULECTBOBAHHe EAHHCTBEHHOTO OG6OOUeHHOrO* pelleHua 
B TOM Ke KJlacce (yHKUMH. 

J\1a TpexMepHoro cutyyad (63 ucMepcHH) pelieHve 3aqayH nomy4eHo 
HaMH B Bue 


wb, %. y= it—*, yy, 2)— 


re YH V (= 
—= \qopee |) asthe 2+ RYF 
cer y— V (tx 
Fife ogee) eas 
t—x JV ee 
ae \ a e \ {ict 9, 2+ R)— fi (% 5, 2— R)}do, 


y— V (tt 
re R=/V (— P= #— (y— op. 
Yc.iopuad A 3eCb MMeIOT BUI: 
| 7 (¢ a ‘ OE Opie slaps LAr Piss 6 
| f(t Z) | Geet = nlz}. 
| fy tis y, a peeaCier: 
| fz (¢, y, 2) |< Coe &, 7%, % >U,t—->— w&. 


Ty.bcKHit rocylapcTBeHHbrit Tloctynuno 
meqarorHuccKHH HHCTHTYT 16 IV 1956 


* 
[lon o606ujeHHbIM pelieHHeM MBI MOHUMaem OpurnHan u(t, x, y) pemenna U(p, Gg, % 
Hs00paxkalollero ypaBHeHn”. 
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Lokaane Akagqemunu nayx CCCP 
1957. Tom 114, M4 P 


MATEMATHKA 


# 


Uuaen-koppecnonyent AH CCCP HO. B. JIMHHHK 


O KOMNO3HWHH BEPOATHOCTHbIX 3AKOHOB 
rFAYCCA HW NYACCOHA 


B nacTosllel 3amMeTKe KDpaTKO H3JlaraeTCA OKa3aTebCTBO cuJlejyioulelt 
sOpeMbI, OOOOMalouleli UsBecTHBIe Teopempl I. Kpamepa (') u JI. A. Pait- 
Ba (?). 

Teopema. Komnosuyua 3saxonoe Taycca u Ilyaccoxa moscem 6o1me pas- 
WILEHA MOALKO HA NodoCOHHle IKE KOMNOZUYUU, Npu4em CYyMMa Oucnepcuti 
LYCCOBLIX CAA2AeMOLX PaBHa Oucnepcuu OCHOBHOL eayccoeolti KOMNOHeHMBL, U 
10 9 KACAeMCA NYACCOHOBOLX CAAZAEMbIX. 

YTOUHHM (POpMyJMpOBKy TeopeMbI. Curyyalinyio BemmunuHy X Gyjem, Kak 


. we x—@ 
ObIUHO, Ha3blBaTb WyaccoHoBoH, ecuu P(X <x) umeeT BU F( 3 a 


je « — mro60e JelicrBuTebHoe uuciio; B >0; 4 > 0; 


Rk 
Fix; X) =e De (eS 0). 
: k<x 


| Ilyerp X, — HOpMasIbHad cuyualinad BemMunHa; X, — TaycCOHOBa BeJIH- 
mua; X. He 3aBHcuT OT X, HU 


Y =X, + Xe' 
IlycTb HMeeM KakOe-sIM60 Jpyroe pa3sloxKeHHe 
Voy, + Y-, 
rye Y, u Y.— He3aBHCHMBle CJyualHble BesMuHHbI. Torga 
Yj=VYntYp (=1,2), 
ipuyem Y;,; HOpMasibHBI, a Yj. Myacconoppl (j = 1, 2) u 
D(Yx)) + D (Ys) =D (X)). 


Jloka3aTeJIbcTBO 3TOM TeOPpeMbl MPOBOAHTCA B TpeANoNOxKeHHH, TO 
D(X,)>0, D(X,)>0, mu He omupaetci Ha Teopempl I. Kpamepa 4 
M. A. Patixopa. Tlocaequve BbIBOJATCH H3 Hee MOUTH HeMOCpeCTBeHHO, eCJIM 
Spar D(X,) 0 uau D(X.)—0. 

JloKazateJIbcCTBO TEOPeMbI TOKA JOBOJIbBHO CJIOXKHO HW OCHOBbIBaeTCH Ha 
MHOPHX (pakTaxX TeOpHu WeJIbIX (PyHKUMi H U3MepHMBIX H CYMMHPYeMbIX TO 
e6ery (byHkuuii BewlecrreHHoro mepemenuoro. [lomesHyio powib B_ HeM HY- 
yaeT OHA aHamuTHueckan Jemma V1. M. Bunorpayopa («cTakaHunKH V1. M. Bu- 
jorpagqopa» *). HameTHM OcHOBHbIe 9TaMbl OKasaTeJIbCTBA. He napymasa 
\OULHOCTH, MOKEM CUHTATb: 


E exp (2Y) = exp (yz2+4( —1)) =¢ (1) 
* Brpouem, BMeCTO HAX MOXKHO yMOTpeOJATb «OCHOBHbIC dynkunmy JI. [Wsapna, mpame- 


inembIe B TCOpHH OOOOMeHHLIX PyHKUH. 
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re 2=% + iy: yl 0; A> 0. Ueapectuo (2), uro Eexp (zY,) = 91 (2) 
Eexp(zY,) = 9 (z) — uembie PYHKIMM KOMMICKCHOrO NepeMeHHOTO 2Z. Hane 


£1 (2) %2 (z) = 9 (2), (2 


Tak uTO 9, (2) H 9, (2) He umeioT Hye. Tlonaraem 9(z) = exp g (z) rade g ( 
J@HCTBHTeIbHO Ha JeHCTBHTeJIbHOK OCH. 
Vis cBolictB xapakTepHcTuyeckux yHKUMH HW (2) BbIBOAMM 


| o(x + iy) exp (+g (x + iy)) | < 9 (*) exp (48 (%)), (3 


rye HepaBeHCTBO BepHO Aa OOOHX 3HaKOB. [lomaraa 
g (2) =u (x, y) + 10(x, y)s (4 
BbIBOJMM OCHOBHOe HepaBeHCTBO . 
| w(x, y) — u(x, 0) | < yy? + 2he* sin? 4 (5 
H ero BeCbMa BaxKHbIM YaCTHBIM Cyual 
{ w (x, Qe) —u (x, 0) | <— 4y?n*m? (6) 


A WeNbIX 7m. ‘ 
V3 (5) W OCHOBHBIX CBOHCTB XapaKTePHCTHYeCKHX (yHKUMH BbIBOAMTCH 


BaxkHad OleHKa 
u(x, y) =O (x? + y’ + e*). (7) 
C nomombio HuATerpana Ilyaccona (cM., HalpHmep, (*)) OleHHBaeTCA 
v(x, y), Mocme vero NomyuaeTcaA OWeHKAa 
| g(z)| =O(lzP? + 1) npu x <0; 
| g(z) | = O(exp|z|(1+¢)) mupn x>0 u mo6om e>0. 


PaccmoTpeHue J[ByX (pyHKWHH: 
G. (2) = 72 + he? + g (2) 
yaeT, 4TO 110 KpaiiHeH Mepe OfHa H3 HHX MMeeT SKCNOHEHTHHIA Tun 1 (4). 
OG6o3HauuM ee G(z). Torya 
Gi(zZ) = OZ?) py <0. (8) 
Jlanee, G(z) M300paxaeTcH C MOMOL{bIO H38BeECTHOH Teopempl IlaneH — 
Bunepa (°). Ora Teopema KacaeTca (pyHKUM SKCNOHEHTHOrTO Tuna HW MpHHnay- 


Nexalyux mpocrpanctsy L, Ha MHMMOH ocH. V3 (8) BugHO, uTO BCMOMOra- 
TeIbHad (yHKUHA: 


a ( a ae. ea! ee ” z3 
H (z) = 2-4(G (2) G0) —@’ (0)z—G" (0), ~G (0) §) (9) 
Oyaer Weslo 2KCNOHeHTHOrO Tua | u OyxeT NpHHaqnexaTh L, Ha MHUMOM 
ocu. Ilo reopeme IlaneH — Bunepa otcioqa nomyyaem 

1 

H(z) = \ et p(t) dt, (10) 
—1 

rye g(t) cymMupyema c xksBaypatom (@(t)€L,(—1,1)) u_ yelicrBurenbua. 


Uurerpan 8 (10), Kak M BCe HHTerpasbl, yuoTpeOmAempIe B aJIbHevweM, Mo- 
HwMaetcsa B cMmpICIe JIe6era. M3 (10) Haxoqum 


Go (2) = G(2)— P(e) =a | ex b(tydi, (11) 


rye P (z) — kyOvueckHH NOJMHOM, NOsBAsiomniica B UucHuTene (9). 
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(i lanbueftume paccyxJeHua HampaBuieHbl K TOMY, TOOL! joKasaTb, TO 
Wi~O0 upu t<0 u P(t) ~Q,(t) npu t >0, rye Qs, (t) — KyOuyeckuit no- 
PM (=~ 3HaK 9KBHBaeHTHOCTH). PaBeuctBo @(t)~0 (t< 0) momnyuaerca 
W@pyenb CO%KHLIM MO{cueTOM, OCHOBaHHEIM Ha (7). 
WloxasatenbcrBo upesBbrualiHo ympocTHsmocb Obl, eC Obl MOKHO 6pINIO 
®2rpuposatb no yuactam (11) ¢ Tem, uToOB! yOpaTb s3aTpyjusomnli emo 
W2xKuTetb 24 3a CueT NOABJICHHA HeCOKHBIX BHEHHTerPpaJIbHbIX UJICHOB. 

ako q(t) BCeroO JIMIb CyMMHpyemMasa (pyHKUMA, & HHTerpupoBanue (11) 
Waactam TpeOyer, 0-BHMMOMYy, TIpHMeHeHHA OOOOMIeHHEIX tbyHKuni. Tak 
@) WH JaubHelwmero HYyKHbI elle HEKOTOPbIe KOHUeCTBEHHBIe OMeHKH 
ee OCTABHTb 9TOT IYTb 3a CueT 3HAUNTebHOrO OOxOsa. 

Ilycrb {Ym} — Ha6op eHCTBHTeMbHIX UMCe, 3aBHCANIMX OT Mapamerpa, 
1} TO 


z= x-+ iy), 


Ao (x)" 
inl < aoe (12) 


JaJIbHeliWIeM C; — MOJIOXKHTebHbIe KOHCTAaHTHI; A, (x) — MOO*KUTeb- 
G1 dyuKkunsa x). BBoqumM B paccMoTpeHHe aOcOJIOTHO CXOAAULMUCA YeTHBIIt 
nq Dyppe: 


diy (oe = »> Ym COS 2rmt. (13) 
m=0 
b Ilycetb Gy (Zz) = Uy (xX, y) + ivy (x, y); paccMoTpHM onepallnio 


oo 


P(A, to) = >) {mlto (x, Qe). (14) 


m=0 


Ecumu Ym MOAYHHEHbI BeCbMa BayxKHOMY YCJIOBHIO 


D>) wae: (15) 
m=0 
O pxAr 
P(A, uo) = Dy tm[Uo (x, 2nm) — uy (x, 0)] (16) 


m=0 


yet cxoquTped B cuaty (6), u Ana |P(A, uo)| MO%*KHO NOWyIuTH JOcTaTOUHO 
opomlyio ouenky cBepxy. Jlanee, u3 (11) momyyaem 


D(A, uo) =\ Sle A(t, 2) p(t) dt (17) 


0 


3ecb yuTeHo, uTo @(t)~O0 upu t<0). : 
(17), (16) u (6) mpuMeHatoTca Axa Toro, yTOObI JOKa3aTb OCHOBHOH (pakt: 
pH 3aaHHOM jlocTaTOUHO MaJiom h 


Ate (t) = ob (t + 4h) — 4 (t + 3h) + 
+ 6e (t + 2h) —4 (t +h) +O (t) =0 (18) 


na mouTu Bcex t€(0,1). Jina 9Toro paccmaTpuBaloTca cCileppa 3HaveHHA 
,E(2/,, 1), KoTOppie saBssioTCH TOUKamMH JleOera A‘ (t) upH qaHHom fA 
mM. (°), cTp. 224); nour Bce TOYKH 3aqaHuA A‘t@ (t) 6yayT Touxamu Jle- 
era. [IpHBeqeM KOHKpeTHoe TocTpoeHve Hy Horo TNA ad eae 

23 


Cneppa BBOJMTCA HempepbiBHad NOJOAKUTEIbHAA W (§) Tuma «rai 
uKa»; yoOnee Beero 3feCb «CTaKaHYHKH VY. M. Bunorpayosa» (( ). CT 
27—29) uM NOAXo_AuHe “OCHOBHBIe PyHKUMH» (8), crp. 10); OC WS | 
W (&) =0 (\E| >>); & Maso, T. e. (— &,-&&) — HOCHTeJb W (§). Coca 
JIAIeM 

Dh Oxiexs to) = W (vu — ty — 4A) — 4e*?W (uv — to — 3h) + | 
+ ex" W (0 — ty — 2h) — 400%" W (v— ty — h) + ev W (0 — to). (19 


Jlanee nmouaraem 


t 
le = *\ xo) (t{ — v)3 U (v, x, te) do, (204 
0 


Tak U4TO 
of 


aa el (6 Ky se cP UN eg) (21 


IIlpu 93TOM BeCbMa BaxXKHO, YTO 
PO, V=F(l, =O (22) 
Tak uTO BbInomHAeTcA (15). Tenepp A(t, x) crpouTca B Bue 


Ka Ee oe ee er es (23) 


uTO oOecmeunBaer uerHoctb mo ¢ mpu Bcex x. ITloqxoqamnli BblOop 
Ey == &) (x, to), omeHka |®(A, uy)} c HomMonbIo (16) cBepxy HM xucHOmb30Ba 
Hue TOTO, 4TO ty € (4/2, 1) — Touka JleGera A*@(t), Upu x—> co MpMBO,UT 
HIpoTwBopeumio mpesqmosoxKeHHA O Tom, uTO Ath (ty) 0, Tak uto Atp (t) = 
mouTH Bese mpH fy & (4/z, 1). Orcioyqa Ha OCHOBaHHH IIpOCcThIX (akTOB TeOpHy 
CYMMUpYyeMbIX (pyHkuUHH Culefyer, uToO @(t)~Q3(t) (KyOuyeckHH NMOMHOM) 
npu t€(2/,, 1). B ustrerpane (11) @(t) samenserca wa Q,(t) B cermeHTe 
[*/., 1], H mocme HHTerpHpOBaHHA BCe TepeHOCHTCA B JICEBYIO UaCTb HJIH BBO- 
WMTCA NOM 3Hak MHTerpasa Ha cermenute [0, 1/,]. Ilocme sroro yxe 3HauH- 
TeJIbHO Mpowle YOoKasaTb, uTo M(t) ~Q;(t) uv Ha cermente [0, 1/,]. Torge 
G (z) HenocpeACTBeHHO IIPHBOAUTCA K BHILy 


G (z) = P (2) + cye? + e?7!2 (agz? + ay2z? + doz + a3) + ay, 


oTkyfa JlerKO HaXOQMTCA BUA g(zZ), H Mpocrbie paccyxXJeHHA MpHBOLAT +k 
OCHOBHOHM Teopeme. 


V13.102%eHHbIM MeTOJIOM BO3MO%KHO HCCJIENOBATb Pa3JIOKeHHA JOBOJIbHC 
IUHPOKHX KJIaCCOB S3aAKOHOB. 


Astop OaroqapuT 3a nomomb mpod. M.11. Hatancona u mpod. O. A. Jia: 
J\bI2KEHCK IO. 
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Hornagn Akayemunu nayr CCCP 
1957. Tom 114, N 1 . 


MATEMATHKA 


A. B. MAJIBILUEB 


O PACHPEXEJIEHHH WEJIBIX TOUEK 
HA 4UETbIPEXMEPHOHM C®EPE 


(IIpedcmaezeno axademuxom H. M. Buxozpadoboim 8 XII 1956) 


Vspectua (cM., Hampumep, (1)) Teopema Ako6u o Kouuuectse r (n) mper- 
BUCHHM JaHHOrO WeOrO NOJO%RKUTeIbHOrO UHCa M CYMMOH UeTHIPeX e- 
IX KBapaTOB, T. €. O KOJIMYECTBE BCEX I[eIbIX TOUCK (X,, X2, X53, X,), THe 


X, Xz, X,— espe ucla, Ha ueTbIpexMepHolt ccbepe xj + x2 + x3 + 
Xi = Nn; UMeHHO: 
r (n) = 240 (n), 


‘e o(m) —CyMMa BCeX HeueTHBIX JlemuTemeH uncta n. Ucnomp3ya oOplyHbIe 
STOJIbI AHAJIMTHYeCKOH TeOPHH uuCe, B YacTHOCTH MeToX KsocrepmauHa (?), 
WKHO JOKa3aTb H ACHMIMTOTHYECKYIO PABHOMEPHOCTH pacipeesieHHA IeJIbIX 
2 2 2 2 
bHEK (X1, X%2, Xs, X,) Ha chepe x +%2.+4%3+%, =n, rae n— HeueTHOe 
4cno. IlomumMo caMOcTOATeJIbHOrTO WHTepeca, 9ITOT pesyJIbTaT MMeeT IIPH- 
OKEHHA B TCOPHH TepHapHbIX KBaj[paTHUHbIX (bopm (cM., HampuMep, (°,*)). 
ipeywiaraeMoH 3aMeTKe€ MbI HAMCTHM OCHOBHbI€ MYHKTHI OKa3aTeJIbCTBa 
OH TeOpeMHI. ; 
Teopema 1. JIycmep Q—uemolpexmepnaa e6oinyKaaa KoNuYecKasn 00- 
acmbo* c eepuunott 6 Havane Koopounam (0, 0, 0, 0) uw merzecHbtim yYerom 
>0; n—yenroe noraosumenonoe HewemHoe wucao. OG6osHaLUM 4“epes r (w, N) 
oauuecmeo YeAKlx mo4ueK cCqepol ox tet+x=n, neocauux 6 o6aAa- 
mu Q. Toeda npu no u duKcuposaKHom w 


r(o, n) = x57 (n) (1 +0 (nt). 


OrmeTHM, 4TO MBI JOlycKaeM 3aBHcHMocTb Q oT nN, (PHKCHpOBaB  JIMILb 
»>0. MoxHo nomyyHTb acummtToTuyeckylo (bopmy.ly 
Co) 
r(Q, n)~ a5 F (n) 
[JI IIPOH3BOJIbHOrO KBaylpupyemoro mo PKopyany Konyca 2, ecm CuHTAaTb 
TO (PHKCHPOBaHHbIM, He 3aBHCALIHM OT N. SaMeTHM TakxKe, TO Teopema | 


sKIOUAeT B CeOA, B YACTHOCTH, pesysbTaT Palita (°). 
TlaquM Ha6pocok jjOKa3aTeIbcTBa Teopempl |. 


1°. Ilyerh L,, l2, lg — wemble uncsa Cc) ycloBueM V Pee er? re: 
O6o3HadHuM 


f tial, (1) = » exp | ani Ge %y + Fa X_ + 7=%s)| : 


aaa x24 x3 


* Konnueckad o6sacTb Q ecTh MHoxecTBO ToueK (&, &, &, &4), OOvamaromMx Tem 
polictBom, 4To ecau (2, &, &3, &4) €Q u ADO, Tou (AG, AEs, AEs, AEs) GQ; B YacT- 
(OCTH, BCe MpOCTpaHCTBO eCTb KOHHUeCKaA OOACTb C TeNCCHBIM yIvIOM 2n?. 


95 


40 


Torga, o6o6ujad H yTOUHAA paccy2xKeHua Kaocrepmana (7), Mbl MOxKeM 1 
JYUMTb Ip n-—>co esesylouly!lo aCHMMTOTHYECKYyIO tpopMy.ly: 


J, (2nV 2+ 2+ B) 


+ O (1 het®) , ( 
nV fo E+ 


T t.ht, (2) = TNS (1) 


rye MOCTOAHHBIe, BXO{smMe BO, He 3aBucaT oT J), 1, lg SAecs Joe 


= k 2k+1 
= >) SS —(bynxuua Beccena; «roObl He HCKsIOUaTb CJyya 


Jy (20V z) 
==. ls = 0, Kora 7i,i21, (1) ale (n), eo aa a z=0 4 
S (2) — ocoOnt pay: 
fo) Ge 
Ss (n) a \ Gas pH Se q exp |— Dri Ey n] ’ 
q=1 p=0 
(p, q)=1 


2°. JlocrarouHo paccMoTpeTb JIHIUb cayyal, Korga oOOacTh Q WesJIHKOM 
JI@KUT B TepBOM KBay[paHTe, a ee rpaHvila He HMeeT OOUIMX TOUeK, KPOMe 
Hayasa, C MIOCKOCTbIO X,= 0. OOmu cayyal CBOAHTCH K 9STOMY pa3One- 
Huem Q Ha yacTH. 

3°. Ilycrb © — npoekuuaA Ha’ MocKocTh x4 = (0 ceyeHHA KOHMYeCKOH 00- 
nactu Q equuuunolt ccbepoh xf + x3 -+ x3-+ x7 = 1. C — Tpexmepnoe KBal- 
pupyemMoe MHOxecTBO, sexamee B Ky6e B: 0O<x,<1, O<*%<l, 
O<x,< 1. Ilyctb 6>>0— masoe BellecTBeHHOe 4HCIO, KOTOpCe MbI BBIOe- 
peM B jlaJibHetillemM; Gs — 5-OKPeCTHOCTb MHOxeCTBa © (paccmMaTpHBaemad HO 
Mojymo 1, Tak 4TO WH ©; mpuHayexuT KyOy B). OGosHauaa yepes Qs co- 
OTBeETCTBYIONLyIO & (B CMBICIe€ MpOeKWHH) KOHHYeCKYIO OOaCTb C TeJIECHBIM 
YIJIOM &s, OyYJeCM HMeTb 


®3 = o + O (9d). (2) 


SalaBlivcb WebIM uNcMOM f>1, MOxKHO HO,_OOpate (cp. (°), ra. I, 
gemma 12) Taxyio PyHKUMIO Y(xX,, X2, X3), 3alaHHyio Ha BW, uTo: 

a) V(%1, Xe, %3)=0, ecmMH (X1, Xe, %3) Es; Y(%1, xX, X3) = 1, ecam 
(%1, Xo, Xs) EC, ONY (%, Xe, Xs) <1, ecM (Xj, X2, Xg) € Es; 6) Y (xy, Xo, Xs) 
pasyaraetca B pay Dyppe: 


+09 


Y(%1, X2, Xs) = >; Citgl, EXP [270 (LyX, + 14%. + [3xs)], 


L,, lz, 1, =—00 


| 
‘ 
ce 


P(X, X_, Xg) exp [— Qui (1x, + lox, + I5x5)] dx,dx,dx., 


Ci lol, 


IpHuem 
1 
(AgAoAg)” ’ ; : (3) 


| Ctitat, | = 
rye 
6|l:|, ecau 1,40; 


; ecuu 1; = 0. 
26 


o} 
r.. Tlyctb ny — Weoe NOMOKUTEbHOe YHCAO, n<n,. Tonoxnm 
f°", r= 17 u oO6o3sHauHM e 


’ 
-+-oo 
Blending) =r = Dye, wraine(). 


Gs le, 1,=—0oo 


cumy (1) u (3) OyfeM MMeTb Toce MPOCTHIX BbIKTANOK 
# 


r(@, 1, ny) = 2nS (n) R (my) + O (a7**), (4) 
~ hQnV B+ 242) 
R (m) = > Chi! pratt ekatin df 
Eee nV R+h+ i 


Tlaa ppluucienud R(fy) WCMObsyeM IpveM U. M. Bunorpagoza ((°), 
fil). Ilycth v(m) u v(Q, m) — COOTBETCTBEHHO, KOJIMYECTBO BCEX IL@JIbIX 


2 2 2 2 
eK Wapa x7 -+ 3+ %3-+%4<A HW KOMMYECTBO WesbIX TOUCK 3Toro wapa, 
<alux B KOoHyce Q. HM3pecrubl (bopMy dbl . 


2 2 - : 
o(m) = 5 -nh-+ 0 (ni), 9(Q,m) = gar + O(m)- 


Vicnomp3ya leppy!o 43 Hux HM (4), NomydHM 
ny 
») wns (n) = as Het O Gre ae (5) 


n=1 


Vcnomp3ya Bropy!o MH. yuHTbIBad (5) H (2), Mouy4uM 


R (1) = — ee O (apg) 


Tlomaraa ny =, OyqeM HMeETD 


r (0, 0, 2) = ser FNS (n) + O(n"). 


5°. Ho r(@,n)<r(o, 2, 1). Hostromy 
r (@, 2) <soy PAS (1) +O (nh). 
 CopepiienHo aHasOrnqHo MOKHO JlOKa3aTb Taky!lO Ke OUCHKY CHH3Y. 
OSTOMY 
‘| 
r(o,n) = se x2nS (n) + O (nh). 
Jas HeueTHoro uncwa 


S (a) Se. 
reioya culenyeT Teopema |. 

Tak »Ke MOET ObITb OKASAHO HEKOTOPO odoouenHe Teopembl |: 

Teopema 2. Iycmp 0 — vemblpexmepnan GbINYKAGA KOHUMECKAA OOAACIM 
 eepulunolt 6 HaYane U MeAeCHoLM y2nom © >0; 1 — nonosicume AbHOE Hewem- 
WBE UUCAO; 1M, Ay, Ap, Gg, Ag— YeAble “UUCAG C ycaosuem n==a; + a+ a3+ 
+ a2 (modi). O6osHavum 4epes r(@,n;m) Koauuecm6o YeAdlx mouek cipepol 
Go i4+xgtua=n, sencauyux 8 Q u cpasHumolx C (Ay, G2, A, a4) no 
uodyuo m. Tozda npu n—-oco u (uKCUpOBaHHelx © UM 

r(w, nym) = eee ey, (n)(1 +0 (n—thet®)), 
o(n, m) 2n® 

492 4+ x8 + x¢==n (mod m). 


v 2 
de p(n, m) — KoAuuecméso pewenutt Cpa6HeHUuA xy 
Path 


AuanorHuHblii pesyJIbTaT HMeeT MECTO H JIA KOJIMYCCTBA [1 (o, 2; m) Te 
IIbIX IPUMUTHBHBIX “ToueK cbepbt x4 + % + %3-+%4=N, MEKallUx B 00 
ctw Q H CpaBHHMBIX C (Qj, Qe, Qs, a,) 10 MO,ysO m. 

Teopema 3. B ycaoeusx meopembl 2 npu Oo. H. &. (Qy, Ay, Ag, Ag, MYR 


ry (@, 2; 1m) = any et ry(n) (1+ O(nht2)), 


20€ fy (n)-— KOAUUeCMeO BCEX YeALLX NPUMUMUBHOLX modeK copepot x, + x= 
+324 =n: 0,(n, m)—Koausecmeo npumumuenolx (mod m) pewenutt cp 
HenuaA x2 8 -+ 64+ =n (modm). 

V3 Treopembl 3 mMoxeT ObITb BbIBEeHO CJIeAylollee IpeAOAKeHHe H3 ap 
Me€THKM KBaT€PHHOHOB, HMMelollee MpHOXKeHHA K TEOPHH TepHapHbIX KBaj 
PaTHUHBIX (OpM: | 

Teopema 4. /1ycmo Q — 4emolpexmepHan BoINnYKAAA KONULECKAA o6 nach 
C eepuluHoll @ HaYane U menecHoim Yelnom © >O; uU— norosxumenoHoe 
uemHoe 4ucao, A u B—npumumuenole KeapmepHuoHel C YC~AoBue 
N(A)N (B) \.u. O6osHauum uepesc(,u; A,B) Koauwecmeo npumumueHt 
NPUMAPHOLX KeapMepHUOCHOG HOpMbl U, AeoatMUx 6 ObnacmU Q uU OerRLYUXE 
na A caeea u na B cnpaea. Toeda npu u—>oco u gduxkcuposannoix o, A uy 


IL+4) 


u @ pNu 


ar aE Cp ae 


p\MA) ” ! p\N(B) b 


| 


(1 ok O (u*hs ts) 


6(O,u, A.D) NV 


20e npouseedenue Oepemca no ecem npocmolm Pp, NOOUUHEHHOIM YKA3QHHEL 
YCAOBUAM. 

AHaJIOrHYHbIM METOJIOM MOXKHO PacCMOTpeTb HM ACHMIITOTHYeCKOe pacmpt 
feneHwve WesbIX TOUeK Ha dINMNCOMMaX f (x1, X%2, ..., Xs) =n, THe —f — mpl 
M3BOJIbHaA WeJIOUMCJICHHAA MOJIOMKUTeMbHAA KBalpaTHuHad (bopMa Cc UHCIO 
TICpeMeHHBIX S > 4. 

A mpnnomy rayOokyto OjlarogapHoctb mpod. TO. B. JlmHuHuKy 3a wet 
HbI€ COBeTbI IPH BbINOJHEHHH STOH paorHl. 
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Marematuyeckoro HuHcTuTyTa um. B. A. Crexsosa 3 XII 1956 
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MATEMATHKA 


b. M. MEPETATHH 


O 4UHCJIE MPEXEJIBHBIX WHKJIOB YPABHEHHSA 


dy ae ex +ady + P(x, y) 
dx ax+ by+Q(x,y) ’ 


P(x,y) u Q(x,y) — OMHOPOJHBIE NOJIMHOMbI n-ii CTEMEHH 


(IT pedcmasaexo axademuxom H. I. Ilemposcxum 14 II 1957) 


B pa6ote paccMaTpHBaeTCA BOMpPOC O MaKCHMAaJIbHOM CIE MpeeubHbIXx 
<OB JIA UupdpepeHivasbHOrTO ypaBHeHHA 


dx ax -+ by + Q (x, y) 


dy cx + dy + P(x, v) ( 


ab 
ease) (A) 


> P(x,y) uw Q(x, y) — OfHOposHble NOJMHOMbI N-i cCTemeHH WH Hayao KO- 
WuHaT — oco6as Touka 2-H rpynnpl. PesysbraTbl nO 3TOMy BOMpocy MWA 
aBHeHua (A), korga P(x, y) u Q(x, y)—MomMHOMBI 2-H cTeneHH, Novyye- 
H. H. Baytuupm (*) u WM. T. Tlerpopcxum u E. M. Jlauqucom (2). 
@. Orpoxos (*) Mouyuus pesyibTaTb O HWKHeM rpaHH MaKCHMaJIbHOrO 
cla ipesembHbIX WHKIOB ypaBHeHua (A), Korga P (x,y) Hu Q(x, y) —To- 
HOMBI /1-ii CTenmeHH. 

Ypaspuenne (A) mHHeHHbIM NpeocOpasoBaHHeM BCera MOX%KHO CBeECTH K BH]LY 


—x—ayt+ S; a, ;x'y! 


dy __ itj=n 

d .) bf 

a y—ax+ >) bjx'y! 
i+j=n 


, TepexoA K NOJAPHbIM KOOP/[HHaTaM, K BUJy 


de pay + pa, 
hig ilfe 
de hae ae 


ik 


[€ Gp—; H Ba; — OMHOPOHbIe NONMHOMBI (#7 + 1)-H CTeMeHH OTHOCHTEJIbHO 


SO Hu sing. 
Jlaist janpueiimmx Bbruncsennii cqesaem mepexol, OT TPHrOHOMeTPHYECKHX 
YHKUMH K MoKa3aTebHbIM 0 cbopMyviaM Oiinepa. Torja 


a oH (ise ® fay Ge EY hy Ogee Gn Cae), 
iq —l1)i9 we —(n —1)ip x —(n+1) i¢, 

i = SH [Pin ee 408 be" 4 Se ee One ne aS Bnpie | 

im U Ap, COOTBETCTBEHHO J, HU bm — B3aHMHO COMp s2KCHHLIC KOMII- 


mene  uucna suga A,-—-iAn u BeteiBas An Anebm Beenie 
SHHbIe OHOPOJHble MOJMHOMBI OT KOSGMPHUHCHTOB ypaBHeHUs (A). 
a) 


Cyenas 3ameny p”-!=o9, un (n—1)9 =, HM ONyCKad HHACKCHI, MOJYaMp 
OKOHUATEJIbHO | * 


HJM 


B o6macTHd (OX p<; OS P< 2z). ; 
Unjem peuienue ypapHenua (2) p=o(¢), YAOBJeTBOpAIouee Hava JIbHOM} 
yCJIOBHIO 6, = (0) B BHe pAa MO CTeMeEHAM fp: 


r= Py (?, aij, Bi;) == 05% (¢, Qij, bij) +..., 


cxoyameroca B o6macTH (G) (O<9< 25; O< py < fe < p1)- 
Jian onpegenenua Kosd@uuvHeHTOB %, (¢, aij, bij) HMeemM cueqylouHe 
KYPPeHTHBIe ypaBHeHHs 


9, = Rid, 
95 = Ry, — RPS 


op is RiP, ss ie R, > D0; os a Rs; 
i+j=k 


Sd) 9+... + R, 9". 
i--j-l=k 


TlocueqoBaTembHo OMpeyetuB KOadpHUHeHTh! Dy (Y, 2;;,6;;) HS (4) HM OP 
CTaBIaa B pelenve (3) 9 = 2x, TomyyHM (PyHKUMIO NocweqoBaHHA 


0 (2x) = po, (2m, aij, bij) + pods (27, aij, bij) +.--, (9 


NOJIOMUTeJIBHBIE KOPHH Pa3sHOCTH KOTOPOH C HauaJIBHbIM 3HAUCHHEM fy 


9 — Py = Po [Dy (25, aij, Bij) — 1] + pos (2, Gij, bij) +--+, (6 


COOTBETCTBYIOT TPeJebHbIM IHKAaM. 

OcHOBHad TpyAHOCTb STOrO MeTOa COCTOHT B YCTaHOBJIGHHH CTPyKTypE 
KOSPPUUMEHTOB (pyHKUMH NocweqoBanua (5). H. H. BayTuu yma ycTaHosse 
HHA Bua STHX KOSPPHUMEHTOB AIA ypaBHenna (A), korga P (x,y) U Q(x, y)— 
NOJIMHOMbI 2-H CTeNeHH, HCHOJIb3OBaJI HEOOXOAHMbIe WH OCTAaTOUHbIe yCOBHS 
CyIeCTBOBaHHA WeHTpa JIA 2TOrO ypaBHeHHA, yCTaHOBJIeHHe KOTOPbIX pep 
CTaBJIAeT TPYAHOCTh Takoro Ke, eCJIM He OoNbIuero NopasyKa. B Hactosme 
BPeMH HeEOOXOAUMBIe UM JOCTATOUHI€ YCJIOBHA HeHSBeCTHI Ja ypaBHenusa (A 
qlaxke, HallpuMep, Korja P (x,y) u Q (x,y) —nonHHOMb 3-H cTeneHH. 

OnpeyeuM cHayala BU KospPuuMeHTOB (yHKUMH MocneqoBaHuaA Jd: 
ypaBHenua (1), B KoTopom a, = 0. 

JlemMa 1. Koagqbuyuenmot 9, (2%, a;;, b;;) seasiomca OOHOpoOAoLmu no 
AuKHOMaMU cmeneHu k-—1 omHocumMeAbHO KoagbquyweHmoe gyxKyUll ap 
U Bn, @ CaedosamervHo, u Koadquyuenmos ucxodHOeo OudhdepeHyuaavnoe 
YpaébHeHus. 

Teopema 1. Koagqbuyuenmot 9, (2, aij, 6:3) QyaKyuu nocaedosanu: 
Onn Oudbdepenyuarbnoeo ypaeneHua 


dp (oR, (7 


ive) 
S 


“Nn wemHoM moocHO npedcmasumb 6 copme: 

9 (2, aij, 6ij) = 1; 92 (2%, aij,bij) = 0; 9 (2, aij, bie= D9"; 
94 (2m, a1, 0:1) = DHPP)s 9, (2r, aij, bij) = D9 + DFM, ... 
es Yonts (27, Qi;, 01;) = yaad + NUN eee vara Ste yoo er 
Orn (2t, ay, bi) = DO On + DOP Mes. eee) 


a ecex m>2n+1, 2de 9” — OOHOPOOHbIE NOAUHOMOL OMHOCUMeAbHO KOID)- 
YueHmMoe YpaeHeAHuA Cmenenu k —~— |; q@) — OOHOpOOHble NOAUHOMOL OMHOCU- 
AbHO mex oe Koadbquyuenmoe cmenenu 1—k, Komopole nas0eem Oonoane- 
AMU. 

WokazsaTeIbcTBO. 9, (2x, aj;, b;;) = 1 cneqyeT M3 NepBoro ypaBHeHus 
eTembI (4). 9, (2, 0;;,0;;) = 0, Tak Kak %(9, jj, 6:;) CoqepxKUT TObKO 
HOJMYECKHE YWIeHbI. 3 (27, a;;, b;;) OyeT COMepxKaTb BCeCBOSMOXHbIe Mpo- 
BejleHHA HyJIeBoro Beca* 2-ro nopaykKa Bua a,b, WH UM COMpsAKeHHBIe: 
(25, Gij, 0ij) = Cy (@n—10n—-a + An—19n—-1) + Ce (An—3 On—3 — An—s0n—s) + . 
2 + 6, (A151 + @,b,) = DS. 9, (2z; ai, bi) = DP O0P. UV Boobme, ue- 
YHHO 3aMeTHTb, YTO BCe YeTHbIe KOSPPHIHeEHTHI He COepKaT HOBbIX IIpPO- 
‘BeeHHH HyNeBoro Beca, MOSTOMY OHH MOTyT ObITb BbIpaxKeHbI Yepes mmpe- 
Wlyiive HeueTHbIe, H B asbHelillieM MbI He OyeM UX BbIUHCATD 
(2, a;;,6;;) COCTOHT H3 CYMMbI BC€BOS3MOXKHbIX IPOCTLIX H CYMMBI COCTaB- 
IX IIPOH3BeeHHH HyseBoro Beca 4-ro NopsyKa. CocTaBHble pon3sBeyeHua 


TO MOpAKa MOXKHO 3anHcaTb B (opmMe yer, a IpocTble NponsBeyenua 


SosHayaem uepes 9. Torga 95 (25, aij, b;;) = YPO+ DPM". Tpogou- 
af 93TOT Tpowecc BbIYHCJIeHHA, MpHeM K CaMbIM CTapIuHM IMpOcTbIM 
OM3BeeHHAM HYyJeBoro BeCca, KOTOPbIMH OyjlyT MponspeyenuaA Ba 
ae >) a, 6), H MM CONpsoKeHHbIe NopsyKa (n — 1) + (n +1) = 2n. Ha 


“pila! 
CHOBaHHH sIeMMbI 2 3TOT HOPAAOK COOTBETCTBYeT KOSPPUUMEHTY Fon4, (27, 
‘ij, bij). Takum o6pasom, 


Oo ~Q,(2n—1) 4 (2n— 19 (3) 4 (3 
| Benq (2%, ij, 0:7) = Dee Sie Dor Tee SoeE SSP OP as: 


Bee ocTaJIbHble MpousBeyeHua HyweBoro Beca NopsayKa m>>2n OyyyT 
OCTABHbIMH, H HX MOXKHO BbIPASHTb Vepes HMEIOMIMECA MPOCThIe NPOH3BeeHH A, 


ce 6 (2n— 2n— 0 (3)n(3 
nea) = SS a i alae ening DOr Un 


Tana n=2k-+ 1 neverHoro aHasorMuno ycTaHaBJMBaeTca BU Koa puuUn- 
HTOB (PYHKUMU NOCeqOBaHHa. 
Teopema 2. Kosdpuyuenmot Qynkyuu nocaedoeanun npu a, 0 ume- 


om 6u0 
(1) 


Oy (Qn, aij, bij) = Hy (2m, Gy, bij)  ay9e, 
de Mp, (2x, aij, b;;) — Koadppuyuenmo PyHKyUu nocAcdosaHUA YpaeHenus (1); 
; KOMOPOM NOAOMEHO A, = 0. 
Yrpepxyenve culeqyeT H3 Bua CHCTEMbI (4) wu Buga Rx. 


* TIpouspeqenun Koop unnentos (a,...0,...A,-.-5,), CYMMa HHJeCKCOB KOTOPpbIXx 
kt...t/+...+(—m)+...+(— p)], Aatomnx Koa@uMUeHT Np i B NOKasaTeve CTe- 
[eH MIpH @, paBHa HyJHO, OyfeM HasbIBaTb POHSBEACHHAMH Hy WeCBOTO BeCa. 
IcJIH 3TO MPOH3BeeHHe HeJIb3A MpesCTaBUTb B Bue ABYX MNPOW3sBeMCHHM HYWeBOTO Beca, 
eM HasblBaTb efO I1pOCTHIM, B MPOTHBHOM CJlyyac—COCTABH BEIM. ITH NMOHATHA 
Be JIeHbI B padoTe (?). 
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Teopema.3, Yucao npedeabHolx YUKAOB, NOABAAIOLUUXCA NPU USMeHCHL | 
Koagpuyuenmos ypagHenusn (1) 6 o62acmu (G), He npesouuaem n+ 1. Moo 
HO yKasamb maKyto mouky npocmpancmea Koaiuuenmoe ypacHenuy 
6 s-OKpecmHocmu Komopotl u 6 8-oKPecmHocmu HaLanA KOOpOUNUM YpaGHe 
nue (1) umeem (n+ 2)/2 npu n wemnom u (n+ 3)/2 npu nN KedemHom npe 
OeAbHOLX YUKAOB. j 

Jina JoKa3aTebcTBa, YUHTbIBAaA BUA KOIpPPMIMeHTOB, HalpHMep, AA F 
yeTHOrO, pa3sHocTb (6) MOXHO 3aNHCaTb B BULLE j 
0 (25) py = Polar2z™ + 8 WHPZP +... + 0" DOM). 


\ 


3ecb 
k k R 
2) — 1 +4 00) R41 + poOiRpe +... 


es atk d 
Hakouell, yUHTbIBAaA BUA OMOJHeEHUE Hee pa3HOCcTb (8) MOXKHO 3allHcaTe 
B Bue 


0 — Py = Po [11 + P5935 =F 06 (955 i 955) i 0 (97, =F 9'b7) ee 


16+ 95" (Bonga Pong + San4a¥enta) + cr fetulel S O  Oe| 


rye 


h P * =(h 2n*(k 
bp = 1+ paDits + ppDite +. --3 UHI t+ gD +f e2Deis +... 


HerpyHo ycMoTpeTb, YTO MaKCHMaJIbHOe YHCJIO MOJIOKUTEJIbHbIX KOPHE 
quia cbyHkuuu (8), a CuleqOBaTeIbHO, H IIpeeIbHbIX WMKJIOB JIA YypaBHe 
Hua (1) He npeBbimaetT n + 1. 

Jl1a JlOKa3aTesIbcTBa BTOPOH yacTH TeOopeMbl paccMaTpHBaeTcH ToOUKa A 
mpoctpauctBa Koaxppunventop FE, (m= (n—1)(n+4)+1), B  KoTOpOor 


O07 Ge hs Op Oi On Vie i(k Se a ae 1)5 c@in == 0 Ge 
= 1,3,5,...,2—1), a cnefoBaTembHO, HU _ BCe 9) 3a UCKJIOUeHHEe 
Sle = = . 

BF) — Chg (Gai bp + Gnybi*') o6pamaiorca B Hymb. Vsmenaa 
€-OKPeCTHOCTH TOUKH Ay KOMPPHUMEHTHI Any, An—z,..-,Q,, HETPyQHO NOKa 


3aTb, UTO B 9TOM Cly4ae pasHocTh (8) 


p (2%) — fy = Po [yy + 959s + pa” Veet: te pp ens] 


‘ 


Ha uHTepBave (0,6) MeHseT 3HaK (+ 2)/2 pa3, oTKyja CulefqyeT cCylecTBO 
BaHHe JIA ypaBHeHua (1), Mo Kpalinel Mepe, (n + 2)/2 npeqenbHbIx iuKnOnl 


CmoneHcKkui rocyapcTBeHHbIt Mefarormueckul MHCTHTYT Ilocrynuao 
uM. Kapaa Mapxca 24 IX 1956 


LMTHPOBAHHAA JIMTEPATYPA 


. TE aleern pio Bich iis Be Me Jiltacren uc AAH, 102, Nol (1955) 

M. a Awb o xa ae ae a gan. Kas. roc. még. wHeT. (1955). 8 Hl HS Bag. 
THH, Matem. cOopu., PNo 1952 late SO, Oya , M : : 
34 (76), Ne 1 (1954). ue PS 
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Aoxrnagp Akayemuu nayr CCCP 
1957. Tom 114, N 4 


MEXAHHKA 


K. E: EFEPEB ¥ 


IJIEKTPHYECKHH METO ONPEAEJIEHUS KACATEJIbHbIX 
tAKUHMM MO BOKOBOM MOBEPXHOCTH BMOPO)KEHHOHM B FPYHT 
HATPY)KEHHOH CBAH 


(ITpedcmaeaeno axademuxom J. H. Ilep6axossim 24 XII 1956) 


PONeKTpuyeckuli MeTO{ H3MepeHHA HeSICKTPHYeCKHX BeNM4HH NpHHAT Mn- 
TYTOM Mep3sloTOBegeHuaA uM. B. A. OOpyyesa AH CCCP ana usyyenusa u3- 

Wien HallpAxeHHOrO COCTOAHHA FpyHTa BO3JI€ BMOPOXKeHHOH B Hero cBaH. 
HHad padoTa OasHpyeTca Ha SIeEKTPHYeCKOM MeTOJe H3MepeHHA. 
PaccMOTpuM MoBpejeHve HycTOTe0H ONOpbl B BHe cBav AMHOM H c nonepes- 
M ceyeHHem F un c OoKoBOi NoBepxHoctbio J], nponyueHHoH 6e3 TpeHuA 


if eer 
> JO 2 kf fem? 
< d 7 
Sy 
S 
GN 
x 
Q 
S 
S 
S 
S 
Q 
3 
=d x 
en 4 
g 
Puc. 4 Puc. 2 


Puc. 1. Teopetwueckoe oweptaHve sm0p Oy) H Ty) MO KpaeBBIM yC.lOBHAM 


He. 2. IMOPbl Tope, MPH WelicTBaH Harpy3oK P = 50 —- 120 KI B TeueHne 5 muy. Vamepe- 


an 10—24 VIII 1954 r. CxxaTaa usmepuTenbHad Tpy6Ka Ne 3, d=5 cm, a—P=od0xT; 
6—75 xl; 6—100 xT; 2—120 «IT 


apes TOMULY COA Ce3OHHOFO TpOMep3aHHA rryOuHO hy M BMOPO*KeHHOH B pyHT 
a rayOuHy h,. KoucrpyKTHBHbIMH MePONpPHATHAMH UCKJIOUeEHO NOABJeHHe 
DOMObHOFO u3rHOa, NOSTOMY CBaA OyjeT HCIbITLIBATb OT Harpy3kH P mMpoctoe 
KaTHe Ha BCeM MpOTHxKeHHH hy + hy, (puc. 1). 
Hanuuiem yclOBHA paBHOBeCHA BEPTHKAJIbHbIX CHJ, MCHCTBYIOULHX Ha CBalO: 
ceyeHHuax, rye y<0: 
Foy, — P = 0; (1) 


ceyeHHAX, rye y>O0, K cymMe cua ypaBHeHua (1) WoOaBAIOTCH KacaTeJbHbIe 
AKI, paciipefeseHHble 10 OOKOBOH MOBepXHOCTH BMOPOMKeHHOH B TpyHT 
Ar py2KeHHOH CBaH: 
ee 
Fay —P +1 \ uy dy =0, (2) 
0 
TIAH, vr. 144, Ne 33 


— 


re (yy — HOPMasIbHOe HalipxxkeHHe B CTeHKe CBaH OT Harpy3KH, Wy 
KaCaTeJIbHoe HallpsAxKeHve 0 OOKOBOH MOBepXHOCTH BMOPOXKEHHOH B Tpyy 
CBaH OT Harpy3kH VP. 

Hen3BecTHbIMH B ypaBHeHHH (2) ABJIAIOTCA iy) H Ty), IPHYEM Gy) M3 
PHeTCA BICKTPHYECKHM METOJOM, a Ty) OMpeeMAeTCA B 3aBHCHMOCTH OT 


HOCTH A YTpaHyJIOMeETPHYeCKOM COCTaBe py Ty 


IIpu 9THx JlaHHbIX, MOJb3yHCb W3MePCHHBI 
9(1,9...)) CTPOHTCA BCHOMOraTeJIbHad 9IOpa YCHJIE 


a 
T=TI1 \ Tydy = P— Foye...» 
) 


MOSBOJAIOMLaH C JOCTATOUHOH [JIA UWpakTHUeCKH 
weseH TOUHOCTbIO TOCTPOHTb SIllOpy Ty). 

J] SKCIePHMEHTAJIbHbIX HCCeOBaHHH Bb 
OpaHbl SJIEKTPOTeHSOMeTPbI B BAe TpOBOJIOUHBI 
JaTYHKOB OMHYECKHX COMPOTHBJeHHH HM 9IJIEKTPO 
HbIM U3MepHTeb epopmMaynh (OM). Usroropsem! 
Hb quis Mucturyta mep3smoTopegenua AH CCH 
QU] Opi mpotapupoBan pu OTpHLaTeJbHOH Tem 
nepatype —l0° uw mpH nomOKNTeIbHOH Temmepa 
Type +20°. TouHocTb mpHOopa oKkasaslacb paBi 


lbmomka 
us Npobonoriu 


Kanan ona 7pobob0b 


HOW OTHOCHTeJIbHOH jedbopmauunu. Ilo new 
) 


4 
1,5-105 
3HaA BeJIHYHHY MOyIA yupyrocTH MaTepHailla 
yCTaHOBHJIM UWeHy OfHOrO feneHHA peoxopya I 
KI'/cm? Ww AMala30H W3MepeHHli B Ipesenax MmpHHal 
TbIX YCJIOBHbIX 3HAYeCHHH HallpAKeHHH pasJIHUHbl 
MaTepHaJIOB, IIpHBeeHHbIe B Tad. 1, 43 KOTOPO 
BHHO, YTO HanOosee WesecooOpa3sHO MpHMeHHTE 
JIA IKCHCPHMeCHTAJIbHbIX CBal-TpyOOK JopaJIOMU. 
HHH. OTOT yupyrul MaTepvas OGecneuHBaeT Hav 


SS 


Aepebsnubtil Gknageiu 


LILLLLL LL 


ABameyukl 


? 

S Oouee BLICOKY!IO TOUHOCTh H3MepeHHi. 

: Jla6opaTopHbie cceqOBaHuA CTaBHJIH CcBOe: 
| S Ie€JIbIO IIpe{BapHTesIbHyIO MpOBepky TeopeTuye 
4 8 CKMX BbIBOJOB; SKCNe€PHMeHTLI MpOH3BOHJIHCb | 

N S TpeMA H3MEPUTEJIbHbIMH JIOpaJIOMHHHeBbIMU Tpy6 
tr) x KaMM JlMameTpom 5 cM, jWMHOi 32—50 cm u TOR 
y) myMHonw cTenku 0,1 cm. Buytpu Tpy6ok 6pi10 upH 
Z ~457(-427) kjeeHO 10 4 @aKTHBHbIX H KOMMeHCAalHOHHDE 
ek an qaTunka. XapakTep NONyYeHHBIX 9KCHepHMeHTAJIb 

Mecdo3a HbIX KPHBbIX Tcpeg (PHC. 2) corsmacyerca c TeO 

peTuyeckol KpHBOH ty) (puc. 1). 
Puc. 3. Usmepuredbuble Tpyo- [loneppie HCCIeOBaHUA IPOHSBOAUIHCbh B TeUe 


ku NeNe tu 3; d= 105 cm Hue ceHTAOpa—nosOpa 1954 r. B AxytcKe Hu 


OMbITHOH nomayKe. JLiA 3aKayqKH U3MepHTeJIbHbL 
TpyOOK B MHOFOJeTHE-Mep3JIyio TOL PpyHTa Opi BbIPbIT KOTMOBaH TyOHHO 
2,65 M, paBHol riyOnHe Ce30HHOrO OTTauBaHua rpyuta. Bcero 6pwi0 H3rOTOBIeH 
TPH H3MCPHTeJIbHbIX TpyOKH, H3 Hux NeNe 1 u3 quamerpom 15 cm (puc. 3) u Ne 
quameTpom 20 cm. Msmeputerbubie TpyOKU OBI BMOPOXeHBI B XapakTepHbI 
Aa rT, AKyTCKa PpyHT, COcTOAMMH M3 IbIeBaTOrO KBaplieBoro MecKa cpeque 
BeCOBOH BylaxKHOCTH 20—25%. Vismepenusn Temmepatyp Bosse TpyOoK pou: 
BOAMOCb WHHEPUMOHHBIMA TepMOMeTpaMH, KpOMe Toro BHyTpH TpyOKu Ne 
OblIM 3a102%KeHbI 5 TepMucTepos. IIpumenenubili Jud H3roTOBMeHuA H3MepHTedit 
HbIX TpyOOK JlopasIoMuHH uMed Mpexem mpounoctu 3800-4400 xT /cm?2, yt 
HeHvwe 12+-20% H MO_yIb yupyrocta E = 740000 xT /cm?. Ha BHYTPeHHI0! 
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PXHOCTb H3MePHTeJbHbIX TpyOOK OblIH MpHKJeeHb! OT 5 Ao 10 nap mpoBo- 
(bIX JATUHKOB, HMEIOILNX OMHYeCKHE CONPOTHBJIEHHA OKONO '230 OM H Gazy 
m. IIpopoga JaTuHkKOB ObIIM CMOHTHPOBaHbI Ha JlepeBAHHIMAX BKMApIWIAX 
BeyeHbl B KOMHATY JIA H3MepeHHH. NASER ARS 
€leHHIO NOCTABACHHOH BbIMe 3aaun COMYTCTBOBAIH HCCIEOBAHH HA CBOUCT 
HYHBIX KJIeCeB JIA JaTUHKOB, pa3sJIMYHbIX BHJOB H30NALHH JaTYHKOB 
OBOJOB IIpH JeHCTBHH HH3KHX 
NepaTyp H BbICOKOMi BaxKHOCTH. yen wheat 


SMe€peHHA  MpOH3BORUIUCb B Loy) be eles = 
Hue 10 cyTox. Han6onpmas Ha- of Br [BBE | 8. | ed 
3Ka locTurma 8525 KI u Bbijep- eee 2x, zee. aoe gak 
sanacb JO 52:uac. upH HanOOub- RES|SEES ga B25 
CHallpAxKeHHAX B CTeCHKe TpyOKU Seel|saee| She) 485 
5 KI/cm*, uTo MeHblle ycslOBHOoro 

Wena Hanpsxenua 1700 KI /cm?. 

TYUeHHbIe (| ee Came qau-  CTatb , | 290 | 4700 | 13,3 | 127 
> & Jopanmtoy nnn §| 0,74 | 1850 5,0 | 3875 
H3MepeHHli B Tpex TpyOKax MPH Keneso6erou 0.2 50 | 4.3| 38 

HbIX BeENHYHHAX Harpy30K NOf-  Jlepeso U,1 £00812-057- (9150 


PAWN TeopeTHueCKH yCTaHOBJeH- 

3AKOHOMeEPHOCTb pacnpeyesieHHA KaCaTeMbHbIX peakWMH TO ryyOune ONOpbI 
poBeprsuu upeymonomwenue H. VM. Bprkoza (*) 0 pacnpesemenuu CHJI CMep3a- 
, BO3pacTaloljuxX Cc TuyOHHOHM MO 3aKOHY TpeyrouIbHHKa. 

Ha puce. 4 moKasaHo XapakTepHoe U3MeHCHHe 3HAYeHHH oy) HW Topen B USMCPH- 
bHOH TpyOKe Ne 2 npu AWHTebHOM JelicTBHH Harpy3kH 8525 KI. UpesmepHoe 


ig 
ate jee ey ea oe kf Tomé 
2 |e > — a 
Sy 
Sy 
<< x 
Vs 
2S 
RS 
gx 
“Sas 
38g 3 
eS ‘ 
| =e 
ies & 
x 
Sirs 
Ss 
= 
= = 4 4 


Puc 4. SMOpbl Gy) H Topeg MPH MPOMOJKUTCAbHOCTH melicTBua Harpy3KH 8525 KT 


4 no 52 uac. Vamepenua 31 X, 1 Xl u 2 XI 1954 r. Wsameputenbuaa tpy6Ka 
a Ww. J] —pofomKUTeNbHOCTb Harpy3kH 1 4ac; II — 23 uaca; [J] — 52 yaca 


3ENMYCHHE Tope, HO 9,15 KP/cm* Ha MOBepXHOCTH Mepssoro rpynta OObSCH NETCH | 
JeHAMePeCHHDIM YBCMYCHHEM BysaKHOCTH BepxXHero COA TpyHTa Yo 46% 
JOTHB cpefHelt BaaxKHOcTH 23%. : 
“Busogu 1. Inexrpuyeckuii MeTO, u3MeHeHHA yIpyrux epopmawnii 
MeTasIM4ecKux (JIOPpasOMHHHeBbIX) CBadX-pHOopax NO3BONHeT YTOUHHTb 
KOHOMepHOCTb H3MCHCHHA HallpsXKeHHOPO COCTOAHHA MHOPOJIeTHE-Mep3JBIX 
YYHTOB B 3aBMCHMOCTH OT TeMMepaTypbI, BAKHOCTH U rpatysMOMeTPHYeECKCrO 
cTaBa HX. 

Snes 


2. U3 Jannpix uccneqoBaHHit cueqyer, YTO B palioHax, re BO3MOXKHO CTE 
TeJIbCTBO MO IpHHUMIly COXpaHeHWA MHOPOJIeTHe-Mep3JIbIX TPYHTOB B OCH 
HHH COOPyXKeHui, PallMOHaJIbHO IpHMeHeHHe CBalinbIxX onOp. BpiacHeune fF 
NpefeseHHA KaCaTeJIbHbIX PeaKIMH TO OOKOBOM MOBePpXHOCTH CBaH M03B0, 
Ha3Ha4HTb ONTHMAJIbHbIC Pa3sMepbl KaK JWIHHbI, TaK HM MOMepeyHoro ceuye 
cBal. 


MuctuTyr Mep3moropeyeHua Tlocrymu0 
Axaylemuu HayK CCCP 14 VIII 19) 


IHTMPOBAHHASA JIATEPATYPA 


. ay HW. Boxos, ll. H. Kantrepes, Beunaa Me€p3J1I0Ta H CTPOHTeMbCTBO Ha | 
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Hoksapp Akayqemun nwayK cCcCcP 
1957. Tom 114,' Nea — ¢ 


# : 
TEOPHA YVIMPYITOCTH 


tO. A. AMEH3A]IE 


H3rHb MPH3MATHYUECKOLO BPYCA, OCJIABJIEHHOLO 
KPYFOBON NOJIOCTbIO 


(ITpedcmasaexo axademuxom H, H. M yexeauweuau 80 XI 1956) 


1. PaccmorpuM usru6 ofHOpo_Horo H80TpoNHOrO NpH3smMaTuyecKoro 6pyca 
PYrOBOH MONOCTHIO TOA eHCTBHEM COCPeJOTOYeHHOH CHIBI, MpHTOXRKeHHOH 
Jib OJHOH H3 MaJIbIX OCel KBaypata (puc. 1). 
Kak u3Becruo ('), olpeyemeHve HalpsKeH- 
0 COCTOAHHA pH usru6e Opyca cBoyUuTca 
OTHICKAHHIO (yYHKWHH (Zz) KOMMeKCHOrO 
YEMEHHOrO Z, perysApHOH B O6macTu S, U3 
\HHYHBIX YCJIOBHH: 


oj (t) +; (t) =2F;(t)4+D; G=1,2), 


> t{—adpukc TOUKH kBaypata L, usu 
pyxxHoctu L,; D, wu D,—BseulecrBeHHpie 
CTOAHHBIC€; OHY H3 HAX, HampuMmep D,, npu- 
‘M PpaBHOH HyJI0; Puc. 1 


j= —(1—S)f say ac+e Cyd G=12; 0) 


— KoasdpuyvenT Ilyaccona. 
2. Bo3sbMem oToOOpaxaloulylo (PyHKUMIO BHEMIHOCTH KPHBOJIMHEHHOMO KBaJ- 
Ta Ha BHeINHOCTh eCJHHHYHOM OKPyXKHOCTH 7 B BHJe 


Z=A(C—§) (4=4 m3) 


V3 papencts (1) mocwle HeKOTOPbIX HeCJIOMKHbIX npeodpasopanuit nowtyu4HM: 


Fy (1) =F’) = AMC (F— 7) + Cy (B88) + Cg (8 — 89) + 


+ t—o)+OW—)} wag. yn  . 8) 

Fa (t) = iR* {ea (ae — +e, (x) -—(4) ‘st Ha Lago stil (4) 

yecb t— acbdbuKke TouKkn 7; ¢ — adduKc TouKu Ly; e; = pea ee e,= — . 
= £[3(1—m) — 10m? 4 20(1 — 6m); Cy = — A (3 — 2m — 9m? + 
Ime (2 — 3m?)}; Co= F[Bm+e4+ 59], C, + — (6 — 20), 


= — 2 its 

3. Uckomyto byHkunio 9 (z), peryapHylo B OOsacTH, 3aHHMaeMOHn ceue- 

iem Opyca, OyeM HcKaTb B Buse 

9 (2) = 91 (2) + 92 (2), (5) 
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) 


rqe $, (2) — (pyuKuna, peryiapHaa BHyTpH Lj; 2 (z) — PyHKUMA, Pery Ape 
Bue Ly, H, KpoMe Toro, (co) = : 
MyHkUHA %,(Z) WpescTaBuMa B Bue pasa 


© 
(oy (2k Ve 
$2 (Zz) = > 6? (+) : 
k=1 
3Ae@Cb HEH3BECTHbIe KOIPPHILHeHTHI b\?) ycnoBMMCa CUHTaTb UHCTO MHMBI 
I. UW. Wlepman yka3an cnoco6 pasnoxeHua yHKUMH ¢,(Z) B pA 
nomuHoMam (2). BocnpowsBeqeM 3feCb 9TH paccyxXeHHA MPHMeHHTeJIb 
K B3ATOH OTOOpaxkalomeh PyHKuHH (2). 
Pasiox%KUM rpanuynoe 3sHayeHHe (pyHKuuH ¢,(z) Ha Ly B pag Dyppe 
oTOOpaxeHHO OKpy2XHOCTH y; MomaraA 9%, (t) =, (t), OyReM HMeTb 


co 
©, (t) = > bars 


k=—o 


3ylecb HeH3BeECTHbIe KOSPPUUMEHTHI OW (k= 0) momaraem 4HCTO MHHMBIME 
a mocrosnuyio Of? BemectBeHHolt. | 

Pa3noxuB PyHKuMIO g(z), OOpaTHyio cbyHkuuH (2), B pag Jlopana u BOS 
BONA B CTeneHb Rk, NOJYIHM: 


; \k ee A 4n 
ee=(4) Sa(Ay" ( 
n=0 
Syecb | 
a =as=1, af = > th(k+)—npaa®sn, a>! 
‘ ky=1 
(a, =m, a, = — 3m’, a, = 15m’, a, = —91m'4, a; = 612m, a, = — 4389 
Mts ot) . 


TJogcrapiaa (8) B (7), Ha OCHOBaHHM uHTerpanta KowH OyqemM HMeTb: 


nn) =o +3 a(S) 


v 
’ (9 
v=0 
rye MouOxKeHO™ 
(oRENG — 
k 
Hy =(q) Dy ako (10 
kR=E(v)  4_ 


(E (v) =v (v4 0); E(v) =4 (v=0)). Spe3qouxa nag cymmoii (10) yKasprBaet 
uTO MHekC & W3MeHseTCA Ha 4 pH Nepexoge K CM@KHOMY 3HaUeHHIO. 
Ha ocwosaHuv rpaHuunoro ycesopua na Ly 


bY =0; H,—b? =2iR*e,. (11 
onecs é, = 0 yma vse 1-3. 
IIpu nomouu (2) u (6) nonyuum ua L, 


eo (t) = 9, (0) =>) Tat, (12 
e=1 
mits 
ts cE Ape, oe 
Pe — Dye (1a mcs oP Soh 
h=e—at (<) 


Hcxoaa “3 rpakuuHoro ycnopua Ha Ly u dopmya (Miarddoae 
—T, +0) —b% = 2iAC, (Cy =0, v1, 3, 5, 7, 9); 
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OCHOBaHHM (9) MOXxHO TOyEHTh BbIPaxKeHHe Koappunnentos 6b 
Kosppunnentar 6S): ‘ 


b= > be fv=1, 2,...), (15) 
baa ee 
3 
# 
i eo Rityv Rkhitv ki+v 
Ms Dee (Dot aC,4om Seas no @=0nby2). 
v+6 aay 


bIBO STOFO BbIPAKeHHA OBI cooOuleH Ham JI. V1. [epmanom B KayecTBe 
JHEHHA K COfep*KallleMycA B cTaTbe (*) pasoxeHuIO (yHKUMH, pery- 
(OH BHyTpH Ly, B pA lO TOMMHOMaM. 


octannaad 62 u3 (11) B (13) w Meas nops 
v OK CYMMHpoBaHHaA c yue- 
(14) u (15), nonyuum : a z 


>, Je, wee st ee (16) 
a 


Ua he cae e=y—4E (+) +49; 


Ge,v = —hev, e= B+ thy 4e 


ml x: E(~)~ nanoonme cate 
lease Sos" i € e0e YHCMO, CofepxanleecH B =); 


dee =1+d,, 8) dog = do (ey); 


Nee, ») vk v—k\ vk | 
ee (1) im Cees Gomes: 
h=e—43 (<) ‘ 
(nS 
AO =| e>y. 


Sa) i) 


fy = — 21 A, {(— 12 (2m ECs —Cy} (v= 1,3, 54.4.) (17) 


(17) cneqyer, uro mpu uerHbIx y cuctema (16) npeycraBaaer OMHOPOAHy!6 
TeMY YPaBHeHHH OTJeJIbHO OTHOCHTeJIbHO b» (v= 0, 2,4,...). B cuay 
[HCTBeHHOCTH pelieHuA CleqyeT MOMaraTh UX paBHbIMH Hys0. VW3 cucte- 
(16) Bpiqenenpr 10 neppirx ypaBHenui. B meppomM ypaBHeHHH CyMMa 
tylell KosdpuilMeHTOB JIA BeCbMa HeOlaronpusATHOrO Cwyyad u3-3a OsH- 
TH rpanun (R/b=0,9) Oonmpue eHHHILbI, B OCTAJIbHbIX Ke 9Ta CYMMAa 
{bile €MHHUbI. 

BpyeiuB mepBpoe ypaBHeHve, OCTaJIbHbIe ypaBHeHHA pelllaeM MeTOJOM 
I€OBATCbUbIX MPHOIMKeHHI, IPH 9ITOM TOHaLO6uOch 5 NpHOHKeHHH, 
Obl MPHJTH K BeCbMa TOUHOMY PeLleHHIO. 


Yunrtnipaa (6), (9) u uro 6§? = 0, nonyua 
e@)= 3 [Halsey (SZ) 


HenocpeyctBeHHol MOf{cTaHOBKOl JserKo yOeuTbCA, YTO HaliqeHHan PyHK- 
1 o(Z) TOUHO YOBMeTBOPAeT TpaHHYHOMy yCJIOBHIO Ha Lz. SHavenua A%, 
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XapaKkTepH3ylolHe CTeleHb TOUHOCTH, C KOTOPpOH HaleHHad pH 101 
pelleHHA YKOPOYeHHOM CHCTeMbI ypaBHeHHi yHKuNA 9 (Z) YAOBeTB 


rpaHHuHOMy YCJIOBHIO B HaHOoslee XapakTepHbIX TOUKAX ft = ib uw t= 
COOTBETCTBCHHO PaBHL!: 


@ (ib) — @ (ib) — 2Fy (ib) 
% = % = —0,05146%, 
Ai% DF; (ib) 100 % 0, % 
A,% = 0,02222%. 
TakHM o6pa30M, TrpaHHyHOe YCJIOBHe BBbINOJHAeCTCA JOCTATOUHO T 
u Ha Ly. BenwunHbl KacaTeJIbHbIxX HallpaxKeHHH, JeHCTBYIOUIMX B TOUKA 


pe u iR HelitpambHo ocu ceyvenus, mpH o=0,3 un R/A=O0,8 pa 


Xz,1= 241565", Xz,2=2,1761 =, Xe ee 


Syecb J — MOMEHT HHEPUWH CeYeHHA OTHOCHTeMbHO HeMTpasIbHO OCH. 
BervunHpl HanpaxKeHHi, WolyyeHHEIx mo dopmyse JI. MH. Kypaser 
(ct = 2,1888P67//), B touke 1R Ha 1,49% MeHbuIe NOJyYeHHbIX NO Ha 


u ib 6oublUle, COOTBeTCTBeHHO, Ha QO, 


(popMylaM, a B TOUKAaX 7 5 
2,99%, T. @. HallpsaxKeHHe, ompesemeHHoe no dbopmMysie PKypascKoro, joe 
TOUHO 641M3KO K HCTHHHOMY. | 

BewHuvubl KacaTeJIbHbIX HallpAxXeCHHH, JeHCTBYIOWNMX B YKa3aHHBbIX T 
KaX, MOJIyYeHHbIX HaMH Ha 9eKTpHyecKOH MoyemH (OM-7), paBHBI: 


Kon =O, Xen 217 eee 


PacxoxjleHua M@xK]Y KaCaTeJIbHbIMH HallpAKCHHAMH, NOJYYCHHbIMU 


HalluM (bopMysiam H Ha 9M-7, papupl: B TouKe ib 2,17%, B TOUKe i on 

0,03%, B rouxe iR 4,2%. 
AsepOalia2kaHCKHH HHYCTpHasIbHbIli WHHCTHTYT Tloctymuao 
um. M. Asu36eKoBa 21 XI 1956 


WHTMPOBAHHAS JIMATEPATYPA 


1H. HW. Mycxenaumsunn, HekoToppie OCHOBHBIe 3aa4uH MaTeMaTHUeCKON TEO) 
ympyrocru, 1954. A. HW. Wepman, Usa. AH CCCP, OTH, Ne 7 (1951). 
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Horsaygn Akaygemun nayx CCCP 
1957. Tom 114, N14 . 


*TEOPHA YITPYTOCTH 


Cc. ©. NETPOBA 
i) NEPBOKW KPAEBON 3AMAUE HEJIMHEMHOHW TEOPHK ynPyrocrTu 
(ITpedcmasaeno axademuxom B. H. Cmupnoseim 26 XI 1956) 


B HacTosuleH 3aMeTKe pacCMaTPHBalOTCH TeOpeMbI CYUECTBOBaHHA H eHH- 
STBCHHOCTH jJIA HEMHHEHHOM 3aqauH TeOPHH yMpyrocTH B Cmyyae, Kora Ha 


| Mei paccmMaTpuBaem TpexMepHy!o 3ayayy HeJIMHeHHOM TeopHH yupyrocrH 
4, W72 k , 

(Ja Tlapbt mpocrpancts (W.; W3), rye Wj]; —nupoctpaucrso (byHkuui, uMer- 
yuux k-e OOOOMeEHHbIe MPOHsBOAHbIe, CyMMUpyemble Co crenenbio /, u MIOCKy10 
ayary HeIMHEHHOH TeOpHH yMpyrocTu Jia Napbl mpocrpancts (Fy; Fy), rye 
jEa,k— UpocTpanctBo (dbyHKUHH, -MpOv3BOAHbIe KOTOPbIX YyOBJeTBOPAIOT 
Hycnosuio JInnmuna c NoKasatenem «. B jambueltuiem momaraem E, = Ey, o. 
| Hopmy B mpocrpancrse W2 pBpBejleM culeqylomluM O6pasom: ecm f = 
i= (f1, fo, fs), TO MONOKHM 


We-S{ S laestel + eva liame ts 
2 ,>= | kya_k ky | Pinas 
€ i=1 k,+k2+k,=4 0x Ox,70X5 Ia L+1,+1,=3 Oxy Axx. Le 
OF; | 3 oF; 2 
~ 
Be DE breed lain Frm + Hil}. 
peas ee Ox; NSO; IIc aot nic 

| 3aKOHHOCTb BBeJICHHA TaKOH HOPMBI CJIeytyeT H3 TeOPeM BJIOMeCHUA Corl Gos 


6onesa (). 
Ilycrb P — onepatop HesuHelHol Teopun yupyroctu; Pu = (P,u,Pyu, Pu), 
‘Torya 


PusdivT+K; T=0(0%) E+ (e—/5% (12) el, 


rye T = (t;,) —TeH30p HanpsaxeHHi; E = (¢;,)—Tex3s0p epopmaiun, | — 
eMHHGHbI TeH30p; K = (X, Y, Z) — BeKTOp OOBEMHBIX CHJI; U — BeEKTOP CMe- 
menus; ) ([?) —TaK Ha3piBaemasa (pyHKUuA NacruunocTH; I — uHTeHCHBHOCTb 
meopmamuu; ¢ = ¢, + ey + ¢,—TepBpllt HHBapuanT TeH30pa Jeopmalun. 

Ilyctp Pw) — onepatTop-yuppepentiuan no DMpeme AA onepatopa P. 
PaccMoTpuM 3ajauy 

Pa= 050 ls =0; (I) 

S—rpaHuua oOsacTH ylipyroro Teva. 

Ecam x 9To 3ayaue MmpHmMeHHTb mMeTo, HbtwTona (7), TO MocwefOBaTedJb- 
Hble MpHOIWKeHUA K pelleHHio Hallie 3afayH MOTYT NOyyaTbCH U3 CuJe- 
WyrouleH CHCTeMBI: 


Pup) Unt = Pun) be Pty. (#) 


Ecam, B uacTHocTu, nomoxuTp Y (T?) = 2p(1—o(I?)), rye (IP?) — He- 
KOoTOpad HoBad (PyHKUMA, H BBINHCaTb CHCTeMy AIA MOMPHUMpOBaHHorO 
metoya Hprorona (?), B3AB 3a HyeBoe NpHOwmxKeHHe u==0, TO BMeCTO (*) 
HOyaHM CHcTeMy 

if , 
P(oyUn4i == Peptin een 
Al 


Sra cucteMa copnayaeT c CHCTeMOl, NOsyyaeMoH MO MeTO,y ympyrux peries) 
nuit (3), KOTOPHIi, TaKHM OOpa30M, MOXHO pacCMaTPMBaTb Kak YACTHBI cay 
yali MOAM@uLApoBaHHOoro MeToya HpiwrTona. 

OcHOBHbIe pesybTAaTHI, MOMYYCHHbIC HAMA ]JIA Napbl MpocTpaHcTs (WW 
MOKHO CPOpMysMpOBaTh B Bue CAeAyIOULHX MpeswomwenuH. 

JlIemma 1. Ecau qgyxkyua (IT?) maxoea, 4mo é6oinoAansiomcaA Hepa 
6eNCMbA 


) (I?) > 0; (1)9 

y (EA) < 0; (2)) 

y (P2) > — 20 (4) 2, +2, + Ds (3), 

} (C2) > —¥/yi)’ (2) [(ex — ey)? + (ex — ee)? + (ey — 2) + (ex — ey) (Cx — &.) 
+ (fy — &x) (&y — &z) + (2 — ex) (2 — 2y)], (4) 


mo onepamop — P(u,) noaoscumerono-onpedenennolt 6 Ly. 

SameTuM, uTO ycnoBusa (3) u (4) 6ynyT Tem Oowee BBITOJIHEHBI, CCIM M0- | 
TpeOoBaTb, YTOGbI BHINOHANOCh ccbopMysupoBaHHoe A. A. Wapioumupim (3) © 
ycnosue dT /dl > 0, T — WHTeHCHBHOCTh HalipaxKeHHA. ; . 

Jlemma 2. IIycmo epanuya S o6aacmu Q, saxamott ynpyeum meanom, 
umeem 8 Nenpepolenoix npouseodHolx. Toeda ypasnenue Pu =f, ede f€ W3, 
paspemumo eOUNCMeeHHdLM OCOpa3s0mM, U OAA pelleHuA amoeo YpabHeHUA U- 
BLINOANAeMCA HepaseHcmeo 


| u lca) S 0 Boll i Ip2 wea)" 


IIpu foKasaTenpceTBe STOH JIeMMbI HCHOMb3yeTCA pa6ota (4): 
Bpejem Tenepb B (yHKuHIO HuacTuuHocTH ~ ([?) Masuli Mapamerp x, No- 
nomwuB Y (2) = 2p (1 — xw (T?)). 


JIemma 38. B «w6oti ciepe npocmpancmea W5 <const ¢6mo- 


[4 hyo) S 
pott Oudd@epenyuan no Ppeue Pry O2paHuuen no HOpMe nocmosHHoli, 3aé6u- 
cauett, Bo00wye e060pA, OM x, UMeCHHO: 


| Pa uu Twa S <i UN yacay [uw hirAtay? 


N — nocmoannan, 3aeucsuaa' om ee 


Teopema 1. Ecau epanuya S o6aacmu Q nenpepoieno Oudqmeperyu- 
pyema 8 pas u ecauK = (X,Y, Z)€W3(Q), mo npu x<(2B3Ny)* cywwe- 
cmeyem eOuHCMb6eHHOE pelucHue 3ada4Uu (I ) wu’, Komopoe Haxodumca 6 o6bzacmu 
eoausu 0, onpedensemoli HepaeeHcméeom 


1 3— Veoh 
wha) 4 Bates Be == CONST. 


u 


TTpu x<(2B3N%) * umeem mecmo cxodumocmb modugbuyuposannoeo npo- 
yecca Howmona K pewexHuio Cc beicmpomoti, onpedeanemotl Hepasencmeom 


Jun —u]<q""f—u' ya, ede g=1—-VT—9h <1. 


30ecb %y =||K | 


wee MOOUGUYUpoeaHHomy npoyeccy Hotomona; u,—nepeoce npubauocenue no 
ocHoeHomy npoueccy Hbtomona. 
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: 2 ere 
wey h= Bon Nx; Un—npubsuscennoe pewenue, omeeuaro- 
2 


OOparumcs Tenepb K nape npoctpancTsB (E,),.; E,) u paccmorpum muo- 
HIO 3ayayy HeMHeEHHOH Teopuu ympyrocru. ei 
W Hopmy 8B mpocrpanctBe Ej, m BBeeM OOBIUHBIM O6pa30M, MoMO*KHB 


When = Suet oe 


itk=0 Ox,0xy Mh 
G) moctosHHpie A u Cy onpeyensorca u3 HepaBeneTBa 
If (Mi) — f (M2) | <C;| M, — M5 


%, M,—vouxu o6acTH usmMenenua cbyuKuun f. Ecau f = (f,, fe), TO n0- 
| 2 
ay. 
@xum | fl, m= 2) |fala, m- 
h=1 

Murepecyrommii Hac 3jeCb OllepaTop MvwocKOH HesHHeEHMHOH Teopuu ypy- 
oe? OyeT MOyuaTbcCA W838 y2Ke paccMOTpeHHOrO oMepatopa P, ec cun- 
eb Sz = {xz = Tyz = Uz = 0. 

| PaccmoTpuM 3ajauy 


> fl, = max|f|+ min {C;}, 


2 


Pu=0, ujs=0. (I’) 
OcHoBHBIe pe3yJIbTaTbI, NOJyYeHHBIe IA Mapbl wpocrpaucTB (Ey, 9; E,), 
HOTCA CJICYIOWMHMU Mpeyox*KeHHAMH. 
7 Jiemma 4. B «wot csepe npocmpancmea Ej, |u|), 2< const emopoti 
Gddepenyuan no Ppewe Pry OepanuueH NO HOpMe NOCMOAHHOL, saeucsAUyeli, 
DOuje e06opA, OM x, UMeEHHO 


| Pe, uu’, < Mxfufa, au’, 2 


Jlemma 5. ITycmo o6aacmo, 3sakHumaeman ynpyeumM merom, ecmb Kpye 
uHUXHO2O paduyca. Tozda onepamop Pi) umeem oOpamnoui [Pwo] *, npu- 
be tD...1—-2 
H\[PoI] lla2< Bo. 9 , 

B joka3aTevbcTBe 3TOM JIEMMBI HCMOb30BaHbI Hen paodorl (°). 


Teopema 2. Ecau o62acme, sanhumaeman menom, ecmb Kpye edOUuHUH- 
1 


b2o paduyca u ecau K =(X,Y)€E,, mo dan x<(2ByN%) * cywecmeyem 
unCcmeeHHoe pewexue sadauu (I’) u*, Haxodsujeect 6 O6aacmu BbAusu O, 
ipedernemoli HepaseHncmeom 


|“lhe2< Boro: 


ITpu x«<(2Bo¢N%)) > umeem mecmo cxodumocmb moduduyuposanHoeo npo- 
ecca Hbotomona K pewenuto u” Cc 6olcmpomott, onpedeanemoti HepaseHcmeom 
, 4 4 aT 
fu,—ul<q* |u,—u",2. ee g=1—VY1—2k<l. 
2 
decd NH =||Klh, 2 = Bon. 

PaccmoTpuM Tellepb MpOusBOJIbHYIO Twlockylo oGvlacTb, oT rpanuupt L 
OTOPOli MoTpe6yem, uTOObI yrom Mexyy OcbiO Ox H pajMycoM-BeKTOpoM, 
POBeeHHLIM Yepe3 TOUKY TpaHHUbl (x1, Y1), UW yroul Mey ITHM pasluycom- 
EKTOPOM H KacaTesIbHOH K KOHTYpy B TOUKe (Xj, Y,) OblIH H3 MpocTpaH- 
TBa £,, a yroul Mex]y HOpMabio B TOUKE (x1, Y;) HM OCbIO Ox Obi H3 
pocrpancrpa £,,,. Torfa uMefoT MeCTO CJuIeqyIoune MpeO%*KeHHs. 

JIemMa 6. ITycmo uw) = oe si) — 6ekmop, KOMNOHeEHMoL KOMOpoeo — 
eeyAApHole cocmasasiolue mensopa Ipuxka OAA 3adawu AUHKeuNOU meopuu 
npyzocmu. To2da cnpasedausol o4eHKUu 


142 12h 
h 


n—1 


|Dyu (x,y | <A, [Dw (x, rb I<, 

02 Too 
G 

| Deu (x, 93 & |<, 


02 
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20e ry = (x — 8)? +(y—7)% Cr—nocmoannoie; Dy—k-A npouseod 
om wu, 

Jlemma 7. Ecau epanuya L o6aacmu ydoeremeopsem ciopmyupoea, 
Holm 6bllle YCACGUSM, MO Onepamop Pw) umeem oOpamneiii, Oeticmeyiouy 
uz E, @ Ey, u makxot, umo |\[P@l]v2< Bo <A. 

Teopema 3. Ecau eexmop K€E, u epaxuya L o6racmu — yKasa 
HO20 Boule muna, mo npu x<(2B5N xy)! cywecmeyem eduncmeenHoe pe 
nue u” sadauu (I’), Komopoe Haxodumca @ o6nacmu eb6Aausu 0, onpedennem 
He paeeHCmeoMm 


; 1 VA oh 
[ae Se ee one 


Tpu x«<(2BgN%)1 moduqduyupoeanneui npoyecc Hermoxna cxodume 
K peweHuto Cc Oeicmpomoti, onpedenanemou Hepasencméeom 


| i —u ne, 2 me | u,— uw la, 2 


ede g=1—V1—-2h#< 1. 
B 3aKsOUeHHe BbIpaxKato MCKPeHHIoIO mpH3HaTembHocTh C. IT. Muxana 
3a TipeOwKeHve TEMbI HM WeHHbIC COBETHI. 


JleHuHrpaycKHli TocyfapcTBeHHbI yHHBepcHuTer Tlocrynuso’ 
um. A. A. )Knanosa 15 XI 1956 


IMTHPOBAHHAS JIMNTEPATYPA 


1C. JI. Co6o0ae8, Hexoroppre npuMeHenua tbyHKUMOHAIbHOrO aHaJIH3a B MaTeMaTY: 
yeckoH usuxe, JI., 1950. 7 JI. B. KantToposBuuy, Yen. matem. uayk, 8, B. 6, 8 
(1948), 3A. A. Anbtomwnn, Inacruynocrs, 1948. 40. B. Tycesa, JAH, 102, 
1069 (1955). °® A. Korn, Abhandl. Preuss Acad., 1 (1909). 
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Hornayo Akaygemun nayr CCCP 
1957. Tom 114, Ne 4 


TEOPHA YITPYTOCTH 


a 


r. H. MOJIOKUA 


HEKOTOPbIX CYMMAPHbIX XAPAKTEPHCTHKAX HANPS)KEHHOTO 
COCTOAHHS TPH H3rPHBE MPH3MATHUECKHX CTEP)KHEM 


([Tpedcmaeaeno akademukom M. A. Jlaepenmbesoim 10 XII 1956) 


| B paOote JaeTcA JOBObHO MpOCTOH MeTOX MOWYYeHHA OLeCHOK JIA MaKCH- 
AJIbHBIX Halps2KeHHH B CyYae H3rHOa NpPH3MaTHYeCKHX CTepIKHel, OCHOBAH- 
IH Ha HCHOIb30BaHHH CilelHaJIbHbIX CBOHCTB CyOrapMOHHYeCKHX (PyHKHh*, 
ycTaHaBJIMBaloTcA HeEKOTOpbie OOMIMe CBOHCTBa HallpsxKeHHOFO COCTOAHHA, 
japakTepu3yroulve ero B IleJIOM. 

| KacatTesbHble HalpaxKeHHA B MpH3MaTHYeCKOM CTep?KHe (KOHCOJIM) c Tone- 
feuHbIM CeueHHeM G pv usrvOe ero nonepeyHou cus0oH P, HalpaBJeHHOH ByOUIb 


em en($ 0) seal T+(1- De] 
yaw(St)—aefar(yeerow) 


Me o(x, y) — byHkiua Kpyyenua; yx (x, y) — bynkuusa usru6a; / — moment 
(HepWMM OOacTH G OTHOCHTEJIbHO OCH y; HadalO KOOPAMHAT COBMajaeT C WeHT- 
YOM TA2KeCTH OOMacTH G; w— MOJysb cyBura, o — Kosdpunnert Ilyaccona; 
>— NOCTOAHHaA, Ha3bIBaeMaAd KPYTKOH. 

- PaccMOTpu¥M cielMabHO TOT ciyyal, Kora OOacTb G CHMMeTpHUHAa OTHO- 
‘aTembHO ocu x. Tlomp3syacb IpHHWHNOM CHMMeTPHH IPH aHaJIHTH¥YeCKOM TIpO- 
[OJKeHHH, MOXKHO MOKa3aTb, UTO B 9TOM Cuy¥ae (yHKWMA usrHOa OyseT yeT- 
iol (byHKI[velt OT y MH MOCTOAHHAA 7 paBHa Hysio. Ec Mp 9TOM BBeECTH «KOM- 
JieKcHyio (yHkunio usru6a»y W(z)=U+iV (z=x-+iy) pH Momo paBeHCTB 


SAC ee x(x, y— (1+ $)x("—4)), 
aU ‘a av ou ae ov 


Ox Of Oe Oe | 


rO, KAaK WOKa3bIBaIOT HeMOCpeCTBeHHbIe BbIKaIKH, BEKTOP KaCaTeJbHbIX 
HanpsaAxkeHHuH V = X,-++ 1Yz OyqeT onpesemATbCA_PpaBeHCTBOM 


hs: ee eee ea (2) 


IpuyeM KOMMMeKcHad (yHKuua usru6a w= U-+ iV saBasneTcs cyHKunen, 
AHaNUTHUeCKOH B OGsacTH G, H ONpesesAeTCA KPaeBbIMH YCJIOBHAMH 


Vie ee Yo) | xtdy + cn, (3) 
Lh 


* Onpenenenne u cBolictaa cyOrapMonnueckHx yHKUHH MpHBeCHbI B mMoHorpadun 
A. UY. Tpusasosa (2). 
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rye Ch — MOCTOAHHDI€C Ha KaxKOM H3 KOHTYPOB Ly, BXOMAMIHX B COCTAB Ppé 
Huub L oOmacTu G. 

MoxHo m0Ka3aTb, TO JIA MpupalleHua BAOb KaKkoro-M60 KOHTypa | 
jlexkawlero BHYTpH oOslacTH G, Bell\eCTBeHHOH YaCTH KOMMJIeKCHOH (yHKuR 
usru6a [U]p w MauMo uacTH 2sToH dynKunu [V]p OyqyT HMeTb MeCTO Cu 
tyloujue mpocTpie :bopMyVIbI: 


(Up = 2049! (yas + (1 + 0) a8 — ov de, ( 
QP 1 
Vir = CEI! yds + 1 + 2) x*— oy"l dy, ( 


r i 
rye V; — UpoeKiua BeKTOpa KacaTeJIbHbIX HanpsArkeHu V Ha MOJIOKHTEIbHO 
HalpaBleHwe KacaTebHOoK K KOHTypy T; V, — mpoekWua 9TOrO BeKTOpa H 
paBylo HOPMaJib K 9TOMY KOHTYpy. 

V3 dopmya (2), (4), (5) cpasy nomyuaetca pa CleCTBUM, KOTOpble AIA cay 
yad pacCMaTpHBaeMbIX CTepxKHeH XapaKkTePpH3y!OT HallpxAKeHHOe COCTOAHE 
B IeJIOM. 

1. HanpsoKeHHoe COCTOAHHe CHMMeCTPHYHO OTHOCHTEJIbHO OCH xX. 

2. Ecom samkuytpit KouTyp IT orpaHwuuMBaeT OHOCBASHYIO OOsaCcTb 
JleKallyio BHYTpH OOacTH G, TO HMeIOT MeCTO PaBeHCTBAa . 


pes PS 4 ‘ bx PS" y" meee! - Beers * 
Was = — AT, Weds =— apa (3 (x +1y") = \\zdxdy) 5 
3. B uacTuoctu, eciu O6macTb T npeycTaBsaeT coOoH Kpyr payuyca r, T 
ee Prr2x” 2 im Prricy” | 
[Vadis = — =P PV ds = eae 3 G 


JleBad YacTb MOCMeqHerO U3 STHX PABEHCTB MIpeCTaBAAeT COOOM MOMEHT CHIT 
IIPHJIOXKCHHBIX K pane Kpyra 7, OTHOCHTeJIbHO erO WeHTpa; JeBand acti 
ll€pBOro H3 9YTHX PaBCHCTB MOXKET ObITh paCCMaTPHBAeMa KaK «CYMMapHas CHa 
pacTs2KeHHA», XapakTepH3ylollad yCHHA, IpHNOKeHHbIe K rpaHue Kpyra T, 
WeHcCTBYIOWlve Ha pacTsKeHue. t 

4. Ilycrs [ — kpusaxi (HH COBOKYMHOCTb KPHBbIX), pasOuBarowlad OONacTb 


G Ha Be OOnacTu; G* — Ta u3 TlocmeqHHX O6MacTeli, KOTOPad eKUT ceBa OT 
PH IpHTOM OfHOCBA3Ha; Tora OyeT HMeTb MeECTO PaBeHCTBO 
Sos Red ane 
ae \\ xdxedy). (8) 

n G* 


5. Ilyctb I’ — kpuBaa 6e3 KpaTHpIx TOYeK, IIPH¥YeM KOHUbI STO KPHBOM 
JiexKaT Ha PrpaHulle OOMacTH G uM pacnonO*KeHbl CHMMeETPHYHO OTHOCHTeABHO 
ocH xX; Tora OyfeT HMeTb MeCTO paBencTBO 


P 
(Vids = — sas or [1 +o) x2—ay?] dy. (9) 
ip iy 
6. M3 mopmya (8) u (9) Kak wactubIi cnyyaii NomyyaeTca crexyionlan npo- 
cTaad Teopema. 
Teopema 1. Ecau VT — npamoaunetineui ompesok, nepnenOukyrapnoltt 
K OCU X (UAL COBOKYNHOCMb maKUX OMpesKoe), pasbuearoujutt OOAACMb’ G Na OBE 
ob aacmu; G; — ma us nocaednux o6nacmeti, Komopan aewum caeea om T tb 


npumom oOHOceA3Ha, MO Oasn KOMNoHeHmM X U Y pasHodeticmeytouseli ycuautt, 
NPUAOWKCHHOLX K ompesky V 6 Hanpaerenuu oceli x U Y, Umelom mecmo paeeHcmed 


eee Se VY -30. [sxx = \\vdv dy). (10) 


G* 


* 
Bropad u3 stax (dopMyt B MpHMcHeHHM Kk paccMaTpHBaeMomy cayyato coBMamaer ¢ 
eet ANA UWAPKYAUHH BeKTOPa KaCaTeMbHbIX HaNpAKeHHH, ycTanoBmenHHon JI. C. Jlei6ex- 
30HOM (°). 
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MeTHM, “TO CCIM BBeECTH JONOJHHTeEIbHYIO yIpOMlarollyio runoresy, a 
HO, CCJIH NPHOJIWKeEHHO CUHTaTb, YTO HOPMadbHad COcTaBUAOMLAA ycusiuit 
Tb oTpesKa I’ ocTaetTcs nocrosHHoli, TO us (opmya (10) noafuaetca u3BecT- 
| Popmyaa PKypaBckoro Jat KacaTebHbIX HANps2KeHHit 


a Tb (x)? (11) 


)O(x) — QumHa yxKasannoro Bplle npsMonuHelingro oTpesKa’ T (3). 

(43 opmysni (2) ceqyeT, YTO ON€HKA BEUYHHbI BeEKTOpa Hallps2KeHHH B O6- 
jru G cBoquTca K pellenuio cneqylomeli cneunanbHoli 3ayaun TeOpHH PyHKUN 
MJI€EKCHOrO TepeMeHHOroO, 

TpeOyerca ONeHHTh BeIMYHHY TmpousBo_HOH d@ynKuHA w= U + iV, aua- 
fuueckolt B OOnacTu G, CHMMeCTPHYHOH OTHOCHTeEIbHO OcH xX, eCuIH MHUMaA 
tb STOH PYHKUHH Ha rpanuue L sToH OOnacTH ONpe;e- 

|TCH KpaeBbIM ycmOBHeM (3), Tye Hayao KOOpyuHAaT 
ANONaraeTcaA COBMAaarolluM C LWeHTPOM TH2KeCTH 06- 
AC. 

CyeqyeT OTMeETHTb TOT YaCTHbIit cmyyuali STO 3aqaun, 
Wa OOacTb G O{HOCBA3HAa HIM BCe KOHTYpbI Lp, BXOLA- 
2B cocTaB ee rpaHHupl 1, CHMMe€TPHUHbI- OTHOCHTEIbHO 
| Xx. B sTOM cjlyy¥ae MOXKHO NOKa3aTb, YTO B KpaeBOM 
OBHHM (3) BCe MOCTOAHHbI€ Cy MOXKHO CUHTATh paBHbIMH 

| 10, NOJlaraa, 4To cbyHkuna V(x, y) paBHa HysO B KaxkOW TOUKE X;,, Mpey- 
|Bdiolleli COOOK TOUky MepeceyeHua KOHTypa Lp C MOJOMKUTEbHBIM Ha- 
ABIeHHeM OCH x. , 
lia pelwienua mocTaBseHHOH BcnomMoraTesbHOH 3aqaun Teopuu PyHkuHli 
bHb TlOMeSHOM OKa3bIBaeTCA cneqyioljad Teopema*. 

Teopema 2 (0 maxopanuu npousBoguoli). ITycmo u(x, y) — Pyxkyus, 
Pmonuueckan 6 o6nzacmu D, umeroieti KycounO-enradKyto epanuyy C, uU Henpe- 
BHo Ouddepenyupyema 6 samKnymoti o6szacmu D+ C; C,— uacme C; 
x, Y), Us(x, y)— npouseoronole MYHKYUU, O6AIKOoL HeENpepvleHo, Ougpepenyu- 
emble 6 OOAAcmMU D u nenpepoleHo Oudbdepenuupyemvle 6 3amKKyMOU COAAacMU 
+C. Toeda, ecau dynkyua u,(x, y) cynepeapmonuueckan u Ha epanuye o6aacmu 
benemeopsnem YCAOCUAM 


Unie, =e, Uic—c, = ule, (12) 


PYHKUUA Uy (xX, Y) CyYOeapmMonuuecKan U YOOBAeMEeopseEM YCACBUAM 
| Wie = icy Usie—c,< Ue= Cy (13) 
> Ha Cy, umeem mecmo aAepaseHcmeo 


[Ven =< imax Vegi). Vaal: (14) 


e Vu = 3 + ise. 
| floxasatenpcrso STOli TeOpeMbI NOyyaeTCA U3 paccCMOTpeHHA CBOLCTB cy6- 
PMOHMYeCKHX yHKUNH. : 

Iipu nomomn Teopembl 2 OKa3bIBaeTCA BO3MOXKHDIM, MOJIb3yACb NPOCTeHWUMH 
TIOMOPaTeJbHBIMH (PYHKUMAMH Uy(X, Y) HW U2(X, y), WOMYYATb OWEHKH BEMHYHHbI 
‘KTOPa HalipxAxKeHHU BO MHOrHX CIyYaAX, KOra TOUHCe pelienHe 3aayH 6 
srHOe MPH3MaTHYeCKOFO CTeEpKHA WH OVENS COMHO UJIM HE MOXKET OBIT Hali- 
HO B ABHOM Bue BOOOIIE. 

Hanpumep, ja cryuasd nonepewnoro ceveHHs CTep2KHA, YKasaHHOrO Ha pu. |, 
ie «8 —fyra nmomyokpyxHocTu paquyca r< min (a, b) = c Cc WeHTpOM B TOU- 
> (0, 6); y8 — Ayra, cuMMeTpHuHan c Ayroi aP OTHOCHTEIbHO OCH X, T. e. 
Id CTEP2KHA C MOMEPevHbIM CeyeHHeM, OJIH3KHM K [BYXTABpOBOMY, OCH Ka Be- 


* Tlomo6uoro poga 3afaya, T. e. 3ayjaua 06 OleHKe MpOHsBOMHON aHasMTHYeCKOH PyHKWHH 
MPOH3BObHO 3ayaHHol OOnacTH NO 3HayeHHAM ee MHHMOH YacTH Ha rpaHnHye o6lacTH, HaCKOJIb- 
) HAM H3BeCTHO, B TEOPHH CyHKUHH KOMMJIeEKCHOFO TepeMeHHOTO CIeWHaIbHO He H3ydaatach. 
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JIMUMHbI BEKTOPa HaNps2KeHH BO BCeli 3AMKHYTOH OOacCTH MOMepedHOro cer 
HHA MOKeT ObITb NOyyeHa B BHIe 


[ob? + (1 + c)a?+ (1 +9) max {Q;, Qo, Qs} + 
meee ee Gh (1 


P 
Vi 2+)! 


rye 
ASANTE ae 2h 
Q,=aVae+4e , a=: ( 


Qy =O + —a? + OR max {Z, qa}, R=VEFESI1. 


c—r)r 


B yacruocru, upH r=0O, T. e. AA Ccayyad MpAMOyroubHOoro Tonepe 
HOrO Ce4YeCHHA, JIA KOTOPOFO, B OTIMYHe OT Cayyan fF =-0, M3BECTHO TOU 
peweHve 3ayauH, 9TH OWCHKH MOryT ObITh MOJyYeHbI yKa3aHHbIM BBIILE } 
TOJOM B BHJe 


(seas (CI + 9) a® + | (1 + 9) 3° — Gy? 

| ecJIH b<a 2(+—1)f 
VI <} P lV 4 ] 22 264 1 )x2—6y? | 

Lacie Vol Bi-pie) at Dei Lit 6) BAB Sate ae y 

{ ecJIH b>aV2(4+-1) 


(17 
TlocequHue OWUe€HKH, KaK MOKa3bIBaeT CpaBHeHHe C HM3BeCTHbIM JA STOM 


caydad TOUHBIM pelleHHeM, OJIM3KH K TOUHBIM 3HaUCHHAM BeJIMYHHbI BeKTOF 
HalpaxeHHH (°). 


KueBcKHH rocyapcTBeHHbIi yHHBepcuTer Tlocrynus0 
um. T. I. Ulepueuxo 19 Il 1955 


IMTHPOBAHHAS JIATEPATYPA 


1W. HW. Wpusanos, Cy6rapmonnueckue pbynxunn, M., 1937. #2 H. VW. Mye 
xeaumBuH, Hexoroppie ocHoBHble 3aqayH MaTemaTHuecKoH TeopHH ynpyroctu, Mam 
AH CCCP, M., 1954, crp. 522. % JI, C_Jleai6eus3o0n, JAH, 3, No 5, 205 (19am 
4H. M. Beases, Conporussenue mMaTepHanos, M., 1954, crp. 298—309. °C. Il. Ta 
MOweHxkO, Teopaa ynpyrocrn, JI.— M., 1934, crp. 325, 326. ; 
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ie pee Akajwlemun nwayr CCCP 
1957. Tom 114, Ne 4 


TEOPHS YMPYIOCTH 
ra 


K. B. COJISSHHK-KPACCA 


K 3A]\AUE Ob YIIPYTOM PABHOBECHH TEJ] BPAWEHHS 
(1Ipedcmasaexo axademuxom B, H. Cmupnoseim 23 XI 1956) 


Wiekoropoe Teo BpallleHHA OTHECeHO K UMAHHAPMUeCKOH CHcTemMe KOOp- 
Wit. rez. Ocb Z coBMemjena c OcbIo Bpamlenua. Haiiqem pemienve ypabue- 
| TeOpuM YNpyroctu pu saqanuM pakuanpHuoro (u), TaHreHuMambuoro (Vv) 
Geporo (w) MepemMeuleHHH B topme 


UU, (rf, zZ)cOSme, U=Um(r,z)sinme, wW=W,(r,2)cosme. (1) 


—~ 


JOOTBeTCTBYIOMNLWe TAKOMY 3ajlaHHio MepeMelleHHi OObemHaA JectbopMannaA O 
OMMOHEHTbI BPalleHHA ,, My H @z HMeIOT BH] 


3 =, (7, Z) Cosme, On OE (r, 2) sin mg, 
(2) 


Os == Dom SOSIND, “Wz = Wan (T, 2) Sin Mtg, 


19m, Orm, om UH Wzm —PYHKUHH JByX TlepeMeHHbIX Ff H Z, CBASAHHBIe 
YHKUMAMH Um, Um U Wm PaBCHCTBAMH 


OU, Um ex MO ry OW, 9 = m w Ov 
ae, — ae +- - + Ae? OO; m = ie ied, Ligge 2 , 
(3) 
F OU, Ow, 9 Dik Wy MU, —- Up 
ZO om wunnewh non? O2zm = ae se 7 


Tlogcranopka (2) B ypaBHeHHHM CTaTHKH B NepeMelleHHAX IPHBOAUT K Cse- 
ouleii CucTeMe ypaBHeHHH: 


(A + 2p. 
m ( OO, m 90-17 ; 
(+ 2u)F Om —2u (See = Se) — 0, (4) 
4 (Oras, 
eeu peas ee : | or — MO;m) = 0 


HZ wy — nmocTtosHuple .JIsme). 
STH yYpaBHeHHA yJOBeTBOPAIOTCA, CJM MOJIO2KUTb 


= iL 0? 
om => eas ay Tess | SEAR (Fm ad rays 


U y@t+l Or dz 
2 eee ty) 2 
tT Des 5 : 
Orm = Qu pm+i ( 022 on = =) fn - a" release sa x. (5) 
2 2 Of 
te te GALT MON ah. aie 5 fet, 
Dom = ie = PPh E (1 —y) (sr aor. ) (fm bm) ae OF 
if baie 
Ozm = Qu -m+1 Or Oz 
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(v—orHomenue Ilyaccona) u ompefenath PyHKIMH Um HU fm Hucddepenny 
aJIbHBIMM YpaBHeHHAMH BTOporo NoOpAKa 


Vine Yn a 0, Vena [m = OF 
rye 
. ee 2 PO nee 
Vom+1 = Gh ee or oT dz? 
Bpegenve HOBol BCcnOMOraTesbHOK dyHkunH VW, yCJOBHAMH 
OU» Mit, 07, m OF pei er 
oe r Se aneee ale O28 ine rr an eA eee. 
oy 
227 ine a eoyelel 
Wm m m (OL n OF m a 
aa = tm = es |Get +m Or +21) 2 — a 
IIPHBOAUT K CJIEYIOULUM 3HAYeHHAM TlepeMeLeHHH U, UV HW W: 
adi (tte Bt Pra Mas aa 
Qu pmti \—op2 a a Ne OE 
(Se vy ve vi 
Sey epee, eee Or 5p) Sin me 
1 A RO oe tu af 
= ts | Se $2 Ze +4 — 9) 2 (fn — be) — 1 | 008 


Ilo BbINOHAMOCTH HHTerpupoBanuaA ypaBHenui (3) u (7) dyHKuNA y 
WONKA ObITb CBA3AHa C PYHKWUHeEH Y,, PaBeEHCTBOM 


Vn = Xm + ZV m, 
PRE Xm (fr, 2) — PYHKUMA, YAOBJETBOPAIOWLad ypaBHeHHto 
Vom-+1 Xm = 0. 
Ilocme nogcTranosku (8) B ypaBHenua Tyka yaa HallpaAxXeHHH WMMeeM 


Or? \. tT Or - rie 


2 


2 8 { m(m+1) a 
ate rimti Oz { r Tm OF [(7— y) Wee + WV mn] \) COS MN 9, 
On == = ae 2. m? 1 OF 4- Of, 
Ag r Or if r™t1 Or a rim Oz ‘ 
2 — 1) 0 
pmt+l Oz 7 — fm Yi Go) | cos me, 
ee Se me ee af 
<= Taare {az 22—) On +21 — fe th cosme, 
aa af 
= SA m m 4! If . 
Tre m| a; ( m+2 ~ Or is a = |sin mo, 
m fa) OI 
Toz = pmt2 Or Or a Mi m+ 20 —= y) ies — yma) | sin mg, 
ee ( Cee ie! OL es ee One ee Bie 
OP OZ \ mt Gr) arin ays = pte or ae 


a ar?) 
ae cn or Km + 1 — 9) fm — (1 =v) bn] cos me. 
50 ‘ 


Wilonyyenuad (bopMa pemenua yoOna mpH paccmoTpenuu 3ajay o Harpy- 
SHAX Te BpalleHHA CHIAMH, MPeCTABJIACMbIMH pa3JIOKePHAMH B PADI 
be Mo mepemenHoH 9: 


©9 co fos) 
> Drm cosSmy?, Pe = Pe, + 2S Pom sin Mo, pz = ee COS Mx. (10) 
} m=0 m=) m=0 
®CoorsetcTByiomwe 3HaveHHA Mepememlennii MH Hanps2KeHUil Tak»Ke MMeIOT 
pMy paqoB *. Bpimonnenve ycoBuli cTaTHyeckOli “SKBUBaJIeHTHOCTH HarIps- 
}IHi{ BHEIUHMM CHJIaM B KaxKOM MOMepeuHOM CeveHHH Tea BpalleHHA JOcTH- 
TCA IPH COXpaHeHHH TOJbKO NepBbIX JABYX WICHOB ITHX pAOB. SHayennio 
| a QO coorBeTcTByeT Kpy¥eHHe H OCeCHMMeTPpH4HOe 3arpyxkenne, am = 1— 
x0 Te BpalleHHA IpH OnpeeseHHOM paciipeyeJeHHH BHeWHHX CHI 10 n0- 
O)xHocTu. 
i OOmensB B (8) u (9) KOcHHyc H CHHYyC MecTamMH H NON0KHB m = 0, nocne 
PecTBeHHDIX 3aMeH, YMPOMWLalollMX BbIYMCeHHA, JIerKO CBA3ATb BBECHHbIC 
Lite (byHkunu c *yHKuHel HanpsxeHHH Muyena (®) npH KpyyeHHH BasOB 
Mpemennoro Auametpa. [IpuHpaBHuBanHHe m HystO (6e3 OOMeHa MecTaMH KOCH- 
fica HM CHHYCa) IIpHBOANT K peleHHIO OCeCHMMeTPHYHOH 3ayauH B opMe, yKa- 
1HOH B padore (°). M3 dbopmya (8) uv (9) npn m = | cmeqyloT BHIPaKeHUuA NIA 
JemelleHHH HM Hallpx2KeHHH pH usruOe Kpyrvblx CTepxHeli MepemMeHHoro 
QieHuA Harpy3Kamhu, pact pesesleHHbIMH 10 CHHYCOHaJIbHOMY H KOCHHYCOMJaJIb- 
MY 3aKOHaM BJOJIb KOHTYpa TlonepeyHoro ceyeHHs (7). 
| B kaxkOM u3 BbIllleyKa3aHHbIX ClyyaeB 3HaveHHA *byHKWMH Hallps2KeHHlt 
|pewesAOTCA pelleHHAMH udpepeHWHabHbIX ypaBHeHHH (6) mnpnH m= O 
“m = |. KontypHbimu ycnoBuaAMH 9TH (YHKUHH TIpOcTO CBAS3bIBaIOTCA C Be- 
WqMHamMu KpyTaujero MOMeHTa (pyHKuWHH Muuena), HOPMaJIbHOH cusbI (yHK- 
Jia pa6otsr (°)), NepepesprBarollel cHuIbI H H3rHOar1ollero MOMeHTa ((pyHKUHH 
Gots (7)). 
| PemienuaA mp 3HaveHHAX m= 2, 3, 4,... TOXKJECTBEHHO YOBETBOPAIOT yc- 
.BUAM CTATHUeCKOH IKBUBaNeHTHOCTH. I] pHcoeyMHeHHe K HHM PpelleHHH 3a- 
1Y Kpy¥eHHA, OCCCHMMETPHUYHOTO HarpyxXeHHA WH u38rHOa (B yKa3aHHOM BBILLUe 
Smpicue) NOSBONAeT TOUHO YAOBJeETBOPHTb KOHTYPHbIM YCJIOBHAM 3ajauH IIpH 
9.060m pacipeyeneHuH Harpy3KH Ha NOBepXHOCTH Tela BpaljeHua**, 
Pewienve ypapHenua (6) B copme mponsBeqeHHa ByX (byHKUME 
n(f, Z)=R(r)-Z(zZ) MpHBOAMT kK CHeAYIOULMM 3HaveHHAM: 
Jn = (Ane™ -- Bee—™] (Cadimaa (RT) 4 DaY mas (Rr) 7", (11) 
fmm <= [Ap sin kz + By cos kz] [Culms (Ar) + DaKmai(Ar)) 74. (12) 


a 


IIpeo6pasopanne (6) K KPHBOMHMHeHHbIM OPTOTOHAaJIbHbIM KOOPAHHAaTaM & u 
, B3ATBIM B IIJIOCKOCTH OCeBOrO CeYeHHA Tesla BpalleHHA, Maer 


(a) 4 Of in CofA ON, ae 
0é = 0& e. mal p2m+1 on S 0. (13) 


\ 


q 


Brom ecsyuae, Korqa § M 47—NOMAPHbIe KOOPAMHATHI B MocKocTH rz, 
yeleHHe ypaBHenua (13) B dopme fm (&, 4) = fi (&) f2(4) HMeeT Buy 


Fon (E, 9) = [Ane Fh+D8 4 Byer] [CrRY(Y) + DiSv(y)] (14) 
y = cosy), rae Rk” un SY” onpeyermorca papencTBamMu 

RO =1 4+ A (m—A (mt et yet 

+f (m—k)(m—k-2) (mt kt I(m+k—lyt- 


* PemenHe MosOOHOrO posa saad AIA CMVJIOWHbIX H MOMbIX WHJMHAPOB COsep2KHTCH B pa- 


Horax (1-*). 
** TIpaxTH4ecKoe OcyllecTBIeHHe YKaSbIBaeMOrO CBASAHO C BBIYHCJIMTCJIbHbIMH TPyHO- 


“TAMU, AHAJIOTHYHBIMH 3aTPyHeCHHAM IIpH pelmeHnn ocecHMMeTpHUHOH 3ayaun WIA WHJIKHApa 
4* 54 


a age (m—h) .[m—k—2(s—l] (m+ k+1).. 
[im k= (25 — i ee 
SO Sy + ge (m—k— I) (m+ bP + 
+f (m—h=1)(m—k—3)(m+#) (M+ k= DP + 
ob (in k= 1)... m= k= (25— 1) (m +B) 
[m+ & ~2(s—1)) yst# +. 
Ecau k>>m-+1, oynxunn RY? nu S") Mono cBsgaTD C rIpouai | 


HbIMH cepuyecKHx gyaKunti Jlexangpa PY"*Y (y) wu Qu"? (y), mod) 
yero pemenue (14) nomyuaeT Buy: 


fmk (6, 4) = [Apeem te +E +. B,elm™—h)E] Xx 


x [Cpe (y) + DO, ae (y)] (sin yam) . 


JleHuurpaycKHH MoMTeXHM4eCKH HHCTHTYT o7 
um. M. VM. Kanuunua 16 XI 1956 | 
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PH3SHKA 


9. E. BAMHUITEHH u 10. H. BACHJIBEB 


IAHHE XMMHYECKON CBA3H HA TOHKY!O CTPYKTYPY JIMHHH 
“PYIIMbI PEHTTEHOBCKOTO IMHCCHOHHOrO CNEKTPA THTAHA 
B HEKOTOPbIX COEXTHHEHHSX 


([Tpedcmasaeno axademuxom A. II. Bunoepadoevim 25 XII 1956) 


*lenbio HacTosmeli paoornl ABIAeTCA CpaBHUTeMbHOe H3yYeHHe TOHKOM CTpyk- 
a WHHUuM K-cepHu peHTreHOBCKOrO SMHCCHOHHOTO cleKTpa THTaHa B ero 
OKHCH (PpYTHsI), MPOCTOM H CJIO%KHOM THTAHO-BOJIb()paMOBOM KapOuJe, HH- 
‘je u rugpuge. Tlonyyenne sTHxX aHHbIX [pecTaBiseT UHTepec 
€ TOUKM 3peHHA TEOPHH PeHTTeHOBCKHX CHEKTPOB, Tak H JVI pelleHHA BO- 
ca O IIpHpoye cHJI XHMMHYeCKOM CBA3H B STHX COeAMHEHHAX. 

apOuy THTaHa NONyYasIcCH MyTeM MpOKaJIMBaHHA B TOKe BOJOpOsa cmecH 
OKHCH THTaHa C Cael B YrOJbHO-TpyOuvaTOH new pH Temnepatype ~2000°. 
THYeECTBO CBA3AHHOPO B KapOuyge yruiepoga 19,1%. CrpyxTypa wu mocTosHHas 
TeTKH COCHHCHHA, OlpeeJieHHble HAMM PeHTTeHOrpaduyecku, XOpoOIo co- 
COBaJIHCb C JaHHbIMH, NpHBeeHHbIMH B (?). MccneqoBaHHbIit cnOwKHbIN Kap~ 

TiWC, mpeycTaBran coOol mpoHsBOACcTBeHHBI OOpasel, cofep2xaBlUni 
5% Tiu 9,5% cBa3aHHOrO yraepoja*. : 
Hurpuy TuTava nosyuascaA mo (7) H3 MeTaJIMYeCKOrO THTAaHa ITyTeM ipoKa- 
3aHHA MeTaa B TOKe a30Ta B dapdopoBol TpyOKe new MpH TemnepaType 
)O°. Ja ouncTKM a30Ta OT KHCIOpOa Ha MYTH raza NoMellanuch OapOotepbi 
IeJIOUHbIM PacTBOPOM Muporaona H Harpetas RO 600° mequan cTpyxka. 
UCTANIHYeCKad CTpyKTypa MOJyYeHHOrO MpelapatTa HUTpHAa UCCeOBasacb 
atrenorpaduyecku. IIpu sTom Obi NOATBepxAeHbI WaHHbIe Oomee PaHHUX 
emeqoBanul (?) H MOKa3aHa HEH3MCHHOCTb CTPyKTYPbI BellecTBa B YCJIOBHAX, 
3HUKaIOUMX Ha aHOJe PeHTTEHOBCKOH TpyOKH MIpH BOsOyKeHHH CIeKTPOB 
TaHa [ePpBHUHbIM MeTOJOM. 

Tugpuy Tutana rorospusica m0 (4) WyTeM NpOKayHBaHHA O6esraxkeHHOrO IpH 
COKOli TemrlepaType MOpollka MeTasIMYeCKOPO THTAHA B TOKe BOJOpoya B TpyO- 
rol neuww mpH Temmepatype ~400°. 

CrpykTypa mpenapaTos JO HM Tocje MpoBeyeHuA PeHTreHO-cheKTpasbHOoro 
CMeJOBaHHA KOHTpOMHpPOBamacb peHTrenorpaduyecku. 

PentreHOoBCKHe CHeKTpbI MOYYaNHCb C MOMOLLbIO BAKKYYMHOTO peHTTeHOB- 
oro cnekTporpada PCJI-2 (°) c KpucTa0M KBaplla B KavecTBe aHayMsaTopa. 
paxaromue umockoctu (1010). B cmexrporpae Obima ocyllecTBuena cpo- 
cuposka mo Vorancony (°). Jia noppilenua paspemaionieli cnocoOHOCTH 
nOopa B OOMaCTH MaJIbIX YrIOB OTPAKeHHA MOBEPXHOCTb H3OPHYyTOrO KpuCTaJia 
pesaacb Tak, YTO OHA COCTAaB ANA HeOObIIOH (~10°) yrom c oTpaxkalolluMu 
OCKOCTAMH KpHcTansa (7). Pasmepbl MOBepXHOCTH H30rHyTOrO KpHcTaua 

<x 50 mm. Kpuctanam u3rnOalicA B CHelMavIbHOM KpHCTaNONepKaTee (%)3 
KOTOPOM OCYLeCTBIAJICA YIPYHH H3rHO KPUCTa/JIMYeCKOH MacTHHbI Ha e- 
pex omopax. Cnektpbi oTorpapupoBasHCcb BO BTOPOM NOpAAKe OTpaxkeHHA 

WieHKe, KOTOpy!lo pacnomaraH NepleHAuKyJApHO HallpaBseHHIO NyuKa 
bp arupOBaHHbIX PeHTTeHOBCKUX JIyyeH. Jiucnepcus mpHoopa B paccmMaTpH- 


* O6pasen m106e3HO MpefocTaBeH B Halle paciopsxKeHHe E. A. UWeruannoi. 
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YeHHAX MO BbICOTe JIMHHH, JaHHble H3MepeH 
| ycpequamucb. Or kaxkgoro BelijecTBa  ObINIG 
MOyYeHO 10 TpH XOPOUlo BOCIpOHSBON ALLE 
pyr Apyra MukpodoTorpaMMpl. KB -H Kf 
JIMHMH pacmomaraioTcd Ha HUCXOJAMLEK BET 
OTHOCHTCJIbHO 3HAYHTeIbHO Ooee HHTCHCHBHOH 
K®y-JIMHMM CIeKTpa 9J1eMeHTA€. Meroy BbINeNeHI 
cllaOblX PCHTTCEHOBCKHX JIHHHM OblJI TAKOH Ke} 
Kak HB upeybiyyyux padotax (8), On HuocTpl 
pyeTca Ha IipHmMepe MeTAJIMYECKOLO THTaHa Kp 
BbIMH, IIpHBeeHHbIMH Ha puc. | *. 
TlomyyeHHble 9KCI€pHMeHTaJIbHbIe pe3YJIBy 
0 2 0 WoG@ TaTbl, XapakTepHSy1OllWe OTHOCHTEIbHOe 10m 
*KeHHe ,pOpMy HM COOTHOMEHHe HHTCHCHBHOCTE 


LE: mt 3) 

Puc. 1. Wntencusnocts K B5-au-  K®’-, Kfs-, KB, - uw KB -IHHHM B peHTreHo 
HHH PeCHTTeHOBCKOrO CIIeKTpa TH- CKHX CI€KTpaxX THTaHa B Ppa3JIHYHbIxX COeAH | 

TaHa B Merasue (no (*)): J—cyM- ayax** mpejcTaBleHbl Ha pic. 2 u 3. OnHOBp 
erate iB see irene MCHHO H3y4aJlOCb H3MeHeHHe MOMOKeHuA u op | 
"‘aHtencuBuoctu K3,-s1MHHu mpl K®,-IHHHH THTaHa B TeX 2%Ke COe(MHEHAA 
IIpu usmepenun nooxKeHHa KBi- 4 KBs-MHH 
THTaHa B CIeKTpax pa3JIMUHbIX COCAHHEHHH B Ka 
uecTBe petepeH-MHUH ucHOND30BaIHCb JMHHH Kay.-yOneta Banaqua. [10 
JIOKEHHE OCTAJIbHbIX JIMHHH ciekTpa THTaHa OMpeeANOCb MO OTHOLICHHK 
K ero K85-1HHHH. i 
PaccMoTpeHuve NOJYYeHHbIX JAHHbIX MOSBOMHET CeaTb CeMYIOUHe 3akJIOe 
deHHA: 
1. PopmMa uM MOMO%*KeHNe HeEKOTOPHIX H3 ZSMMCCHOHHBIX JHHHM K$-rpynns 
TuTana (KG; u KB’’’) B H8y4eHHbIX COeAMHEHHAX OCTAIOTCA IpaKTHYeCKH HeEM3MeH 
HbIMH, H€ H3M€HACTCH TakK2Ke H UX OTHOCHTeIbHad HHTCHCHBHOCTb. Harpumep, 


MHTeHCHBHOCTh KB, -JIMHHM THTaHa BO BCeX COeAMHEHHAX COCTaBAeT OKONE 
/3 wHTeHcHBHOCTH K®s-nmHun gsmemeHta ***, 

2. B nporupononoxnocts KB,- u K8’’’-14HHUAM PeHTTeHOBCKOrO cHeKTpa TH 
TaHa, K$s-MHuA NOBep2eHa 3aMeTHOMY BJIMAHHIO XMMMYeCKON cBA3H. B OKHC 
Jie M O60MX KapOujax (prc. 2) ee noOmO*KeHMe OCTaeTCH HEH3MeHHBIM. B HUTpHIE 
HaOJOfaeTCA JWIMHHOBOJHOBOe cMelileHHe MakcuMymMa K8s5-MHHu THTAHE 
(~1,6 98), yKasprBaioulee Ha yMeHbUIeHve CTeMeHH S3alONHeCHHOCTH 9JIeKTPO- 
HaMM COOTBETCTBYIOMNUX SHEpreTHYeCKHX MoOMOC B COeqHHeEHHAX. Emme OOmbUIHe 
M3Me€HCHHA MONOAKeEHHA MakCHMyMa Ks5-9MHCCHOHHOM MOOCbI THTaHa HaOJIIO: 
MaloTca B ero rugqpuge. Kak moKa3asa MpoBepkKa, STOT BLIBOA OCcTaeTcCA cupaBes-: 
JIMBbIM, HECMOTPA Ha peABapHTebHbIM XapakTep JaHHbIX NO rHApHyamM, py: 
BeJCHHbIX B HaCTOAMeH paOoTe, KOTOPbIe Obl MOYYeHbI C MOMOM[bIO NepBH4: 
HOPO MeTOa BOSOYK CHUA CHeKTpa HW MOSTOMY HecyT Ha cee CleAbI UCKAKeHHH, 


* Tlanupie B3atpt us (8). 
wt awe . 
** JInnun K8 Pa Kp, -THTaHa B TiWC, He H38MepsAuIHcb, TaK KaK Ha HHX HakwabIBaeTcs 
Oojlee HHTCHCHBHaA JIMHMA HcnycKaHuaA Bonbpama. 

*** Tloapenue catenmuta KB’’’ B 3MHCCHOHHOM PpeHTeHOBCKOM CMeKTpe SJICMeCHTOB HHOPIE 
OOBACHACTCA SIEKTPOHHBIMK MepeXoJaMu B ATOMAX, MOMBepriuwuxcA KpaTHOl HOHMsanuH. B cBs3t 
€ 9THM OOpaliaer Ha ceOA BHUMAHHe TOT (aKT, YTO OTHOCHTeMbHad HHTCHCHBHOCTh HW B3aHMHOK 

8 wt wy Si 
SHepreTHyeckoe MoNoOwKeHHe [ByxX OOHAPyXKeHHbIX Hamu HHH KB , u KB, , © OHO cTOpOHD! 
u mMHHi K3;u K8’’, c apyroii, ovenb 6nn3sKu. Ilostomy He HCKsO4eHA BOSMOXKHOCTH, YTO Ka 
Nat M3 STHX Tap JHHHM BOSHHKaeT B PesysbTAaTe AHAJIOTHYHBIX MepexOJOB B ATOMAX THTaHa, Ha 
XOMAUIMXCH B PasIHUHbIX BOSOYXKMCHHBIX CocTOAHUAX. TaKkoe npesnonoxKeHHe MO3BONNIO 6b 
a wt By 
NOHATH TaKKe MpakTHYeCKylO HeM3MeHHOCTh noowKeHHa K, uw K, -mMHHit oTHOcHTeNbHC 
NepBOK rpyMMbl JMHHH B PasJIMYMbIX COeMMHCHHAX H JeNaeT BeEPOATHOM 3aBHCHMOCTb OTHOCHTeMb 
HOH HHTCHCHBHOCTH 9THX JHHMM OT cmocoba Bos6yxKeHHA PeHTTeHOBCKHX CIeKTPOB. 
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MMHHbIX XHMHYCCKHM Pa3JIOKeHHeM HCXOAHOrO UpOkyKTa HW HakoNWeHHem* 
Mouecce HccleOBaHHA (asbl C MeHbLIHM COfepxanHeM BORopoya. HaGmio- 
MaicaA B STHX yCJIOBHAX Kfs5-lomoca THTaHa B THApHye HMeeT CuIOXKHOe 
Wine, Ova xapakTepu3yetca [ByMA YeTKO BbIparxKeHHbIMH MaKCHMYMaMH, 


2 1 5 O 10 f. 8 
5 10 15 20 25 036 105 05 015 22 36 


Puce. 2 Puce. 3 
}. 2. OTHOCHTeIbHOe NOOwKeHHe H dopMa sHHHA KB-rpynmbl pentTrenoBckoro cmeKTpa 
THTaHa B coemqHHeHHAX TiWC.,, TiC u TiO, 


®. 3. OTHOCHTeIbHOe NoOKeHHe H dopMa mHHH K8-rpynnbl peHTreHoscKoro cmeKTpa 
THTaHa B COCAMHeHHAX (CBepXy BHH3): MpocToH KapOuf, HHTpHA HW THuApHy 


OCHTeJIbHaA HHT€CHCHBHOCTb KOTOPbIX H3MeHAeTCA B 3aBHCHMOCTH OT TIpOou- 

‘TEJIbHOCTH SKCHOSHILMH MW PeXKHMa IIPOBeeCHHA OMbITOB, T. €. 3ABHCHT OT CTe- 
IH pa3JLOKeHHA UCXOMHOFO MpOAYKTa H OTHOCHTEJbHOPO COfepKaHHA B OOpa- 
OllelicA CMe€CH KOMMOHEHTOB C pa3JIHYHbIM COfep2xKaHHeM BOJOpOa. Duepre- 
yeckoe MoslomwKeHHe OOOHX STHX MAKCHMYMOB ocTaeTcA HeH3MeHHBIM. IIo 
ABHEHHIO C MOJIOMKeHHEM MakcHMyMa K6,-nlojocbl THTaHa B KapOvJe KOpOT- 
BOJIHOBbIM MakcHMyM Kf5-oulOcbI B THAPHAe CMeLIeH B CTOPOHY KOPOTKHX 
mH Ha 1,69B, a JJHHHOBONHOBBILi — B MIpOTHBOMONOKHY!O CTOpOHY Ha 3,9 9B. 
3. OcoOeHHO 3HaYHTeIbHO BJIHAHHE XHMHYECKON CBA3H B H3YYCHHBIX CoeH- 
quax Ha K8"-nMHutO MeTaia. M3meneHHe aHHOHA IIPHBOJUT K 3HadHTeJIbHOMY 
SIICHHIO TOIOXKCHUA ITHX MHA, H3MCHEHHIO UX CPOPMbI HM pe3KO CKasbIBaeTCA 
HX OTHOCHTeIbHOM MHTeHCuBHOcTH. B pay coequneHult: TiO.; TiC; TiWC,; 
N u TiH na6mojgaetca mocTeneHHoe YMeHbIIeHHe OTHOCHTeJIbHOM HHTCHCHBHO- 
{ K8"-NHHMH, BIIOTh AO IpaKTHYeCKH MONHOrO ee HCYe3HOBeEHHA y THApHAa. 
HOWeHHe WHTerpasIbHbIX MHTeHCMBHOcTeH KB”"-u Kfs-IMHHH B CMekTpax 
raHa B COCMHeEHHAX PaBHO JIA pyTusa 0,52; ANA MpocToro MH CMORHOLO Kap- 
yop 0,4; quid HuTpHya 0,18. Oro HaXOAHTCH B XOPOLIeM Ka¥eCTBEHHOM COra- 
1 C IIpeMONO*KeHHeEM O MCXAHH3Me BOSHHKHOBeHUA 9TOFO CaTeJIHTa, KOTOpOe 
nO BbICKa3aHO Hamu paHee (8) H MpoBepKa KOTOpOrO MpescTaBAAa COOH 
ty 43 BaxKHeHUIMX 3ayay HacTOMIMerO HCCeOBaHHA. 


———y 


* O6 93TOM CBHJeTeEIbCTBYIOT JAHHbI€e PeCHTeHO-CTPpYKTYPHOro HCCAeOBAHHA UCXOAHOTO 
Mapata W ruypHyAa, H3BJIeEdYeHHOrO H3 PeHTreHOBCKOH TpyOKH mocsle NPOBeJCHHA HCCeCTOBAHHA 
KTPOB THTaHa. 
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OrnocuTembHO OOslee. BLICOKAA. paspemlarollad CHOCOOHOCTh MpHOopa TOsBe 
yuna ewe Gomee YerKO, uem B (8), paspelmMTb Ba KOMNOHeHTa K$"-ay 
B CI€KTpe HCMyCKaHHA THTaHa B pyTHe. OOpalaeT Ha ceOA BHUMAHHe TOT tha 
YTO Cpe H3YUCHHbIX HAMM CoeqMHeHH paccrosuue Mexyy Kp"- u KB s-HHMaM 
B CIleKTpe THTaHa MHHUMaJIbHO B KapOujaxX, B KOTOPbIX 9TH [Be JIMHHH M10 Cy 
CTBY IpecTaBua10T COOOM eMHHY!O NOMOcy UCIyCcKaHuA C ABYMA XapaKkTepHbily 
mMakcumMyMamu. J[ByOKHCcb THTaHa (OCOOeHHO, CCIM HMETb B BUY CHCKTPbI THAR 
B OpykKuTe H anatase (*)) H HUTPH] B 9TOM CMBICJI€ KaYeCTBEHHO OTJHUAIOTCA @ 
KapOuya. 

Aptopp 61arogapHp K. MW. To6enko 3a npoBeyenve peHTreHO-CTpyKkTYypH 
HCCJIEJOBaHHA UCMOMb3OBAHHbIX B HacTOAMeH paooTe mpelapaTos. | 


Uuctury? reoxuMuH M aHamuTH4eCKOli XHMHH Tlocrynuao | 
um. B. HW. BepnagcKxoro 22 XII 1956mm 

Axajfemuu uayK) CCCP i. | 

i i 
WHMTHPOBAHHAA JINTEPATYPA 
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1957. Tom 114, Ni 14 


PHSHKA 


tO. A. TOTJIMB 


K BONPOCY O BbINHCJIEHHH ®OTOIJIACTHYUECKOLO 
KOI®S®HUHEHTA JIA MOJIUMEPOB 


(IIpedcmasaexo axademuxom A. ®. Hogde 23 XI 1956 ) 


WBpruncenne cborosmactuyeckoro KoappuynenTa A KayYyKONOOOHBIX T0- 
MepoB MpOBOAuOCb B padorax (1 ’)uyAp. YKa3aHuHble aBTOPbI HCMOMb3OBaIH 
Hleb rayccOBOH NOMHMepHOH CeTKH, COCTABJICEHHOH U3 CBOGOAHO COWeHeHHBIX 
pouek, MIpHyeM BHYTpeHHHe Y3JbI CeTKH NOslaraiuch (bHKCHpOBaHHbIMH 
Berk HaHOoslee BEPOATHHIX TONTOKeHUAX. B OOacTH HEOOMbIUHX OJHOOCHBIX 
f Bey Manne (porosacTHyecKH Kosdpunnent B = An/t oKa3piBaeTCA paBHbIM 


2x (n+ 2)2 
(3 a AtAG | (1) 
An = m — no; Ny H Ny — KOSpPULHEHTHI IpeOMIeHHA JA CBeTa, NOApU- 


ie sioro:s 8 HallpaBJIeHHH AeOpMalluH H BMepNeHAMKYJAPHOU K STOMY HalipaB- 
lHuI0 TO0CKOCTH; n = 1/2(Ny + Ne); AA — cpequaa anus0TponuA NOMMMepHoOlt 
MlOUKH B CHCTeMe KOOPJHHAT, CBA3AHHOH C CaMOH WenouKoH; ¢ — HalipsxKenne, 
HeceHHOe K eJ{MHULe JeHCTBHTeIbHOrO CeyeHHA OOpasila. 

-B uacrosmel 3aMeTKe MbI N0KaxKeM, 4TO Bbipakenue (1) IpHMeHHMO JIA 
/OH3BOJIbHOH MOHAUCHepCHOH TayccOBOH CeTKH, COCTaBJIEHHOH 3 Lerner 
ATOPMOXKEHHbIM BHYTPeCHHHMM BpalleHHeM, H TpH yyeTe dul yKTyalHu BHYTpeH- 
[xX y310B ceTKH. Mobi OyemM omupaTbca Ha TeOpHiO MeXaHHYeCKHX CBOHCTB ra- 
‘COBBIX CeTOK, paspa6oTaHHy1o Tytom u Ji>KemcoMm HM UCXOAAMLYIO H3 Tex 
e mpeqnonoxenun (*§). 

PaccMoOTpuM BeIHUMHY JBOHHOTO JIyYeIIpeJOMJICHHA B e{MHHYHOM KyOuKe 
1ouHOTO MOMMMepa, CTOPOHBI KOTOPOTO TMapaJIJIeJbHbl OCAM madopaTopHolt 
“KapTOBOH cHcTeMbI KOopyuHaT X, Y, Z. Pa3smepbl oOpasya mocue Aeop- 
aunuu Ly, Ly, Lz, NpHYeM H3 YCNOBHA NOCTOAHCTBa OObeMAa IPH eopma- 
mM L,Lyl,=1. Koopqunatp ToueK CeTKH, JexKallluxX Ha MOBepXHOCTH 00- 
A3iLa (<CPHKCHPOBaHHble» TOUKH, cp. (°,°)), OOo3HaYHM rpeyeCKHMH HHJeK- 
IMH %, 8, y,...; KOOPMHHAaTbI BCeX TOUeK ((PHKCHPOBaHHbIX H BHYTPeHHHX, 
1K Ha3bIBaeMbIX CBOOOJHBIX Y3JI0B) OOO3HAYHM JIaTHHCKHMH HHeKCaMu 
mi, 

IIpu OMHOOCHON nedopMatun oOpasua no ocu Z (Ly = Lx) AA rayccoBblx 
TOK H3 UWeleli C 3aTOPMOXKeHHbIM BHYTPeHHHM BpalleHvem (*, °) ocyte- 
BIACTCA CJIeLYIOUee COOTHOMEHHE MerKy Hallps2KeHHeM tz = 1, OTHECEH- 
IM K @HHHUe JeHCTBHTeIbHOFO CeYeHHA, HOPMaJIbHOrO K OCH fec:bopMalinH, 
OTHOCHTeIbHOH JectbopmMauven Lz: 

poral 
i, = AKT (LE— 7), 2) 
le &—ocrosuuaa Bonpumana; T— a6comoTruaa tTemnepatypa; K — no- 
‘OMHHAA, KOTOPAaA JIA M3OTPONHOM CeTKH HMeeT BHA 
i (MMe 3 ai 
K=— >) oa = > 
lose “>p Nag Peep “>B8 Nxg 
Ua —Xas Yas 223 (3) 


roy ae — pajuycbI-BeKTOPbI (PHKCHPOBaHHbIX TOYCK B Hejleop MUpoBa 
HOM oOpas3ile; Ng > HeKoTOpEle cnoxHbIe (byHKIHH oT BcexX Nm, T. €. 


UHCe 3BEHbeEB BO BCeX LenouKax OOpasua. Cpequuii KBaypaT WMHbI A? 7 
yccoBoH lemouKH, cocTrosamel H3 Nmny 3BeHbeB, BbIPaxKaeTCA Yepes MapaMel 


Jat CeyIoukaM o6pasom: 
Ran = Ninnler +g o(m), JA|<1, g~l. (4 


3nauenve (2 onpefensetca BHYTpeHHHM cTpoenHvem wenoueKx (7,*). JaHHg 
WH MOJOKeHHE WeMOUKH, COeMMHAIOMIeH Ba COCeHUX y3la m HN, 3afaere 
B Ja6OpaTOpHO CHCTEMe KOOPAHHAT BeEKTOPOM Hp . 

BsBoyuM BCHOMOraTeAbHYIO MOseKYJAPHyt!o cucTemy KoopyuHaT X’, Y’, 
B KOTOPOH Ocb Z’ HatpaBsena m0 BeKTOpy Hmn, a ocw X’ u Y" pacmono 
X%KEHbI B HOPMaJIbHOH K Hymn MOCKOCTH MPOH3BOJIbHbIM OOpa30M, Tak Kak 
Bce HallpaBJleHHA, MepreHAuKyApHble K Hwy, (PHSHYeCKH PaBHOMPaBHbl. | 

TIpi 3aqaHHoM Amn WelOouKa MOXKeT IPHHAMaTb MHOKeCTBO KOHUTypa 
WH, KaxKJOH H3 KOTOPbIX COOTBeETCTBYeT CBOe 3Ha¥veHHe NOJAPH3yeMOCTH 
Mel paccmoTpuM cpeyHee 3HayeHHe TeH30pa MOJApH3syemocTH WenouKH Ay 
MIpH 3aqaHHOM Amn = h(u’,v’ — x’, y’, 2’). B rayccoBoH OOlacTH MO*xKHO past 
JIOKHTb KOMIOHCHTbI TeH30pa MOAPH3yeMOcTH B PA NO CTeMeHAM OTHO: 
meHua (A/hmax), Tak %e Kak HW IA CBOOOMHO COUJIeEHEHHBIX [erlel 
(cp. (1,7, 4,°)). Bmecto Amax YHOOHO B3ATb KOHTYPHYy!O JWIMHY Wenouky 
hmax = Ninnl, THE Nn — Ucn 3BeHbeB; / — quMHa cBa3H C—C. Mb moka 
OrpaHH4HBaeMCA paccMOTpeHHeM Lleneli THNa (— CH, — CHR —),. 

YkKa3aHHOe Pa3ssOXKeHHe KOMMOHEHT TeH30Pa MOJAPHSyeMOCTH WenOudKk 
B MOJIeKyJIAPHOH cucTeme KoopquHat X’, Y’, Z’ pu (uKCHpOBaHHOM A UMeeT 
BH: 


A 2 , , ’ / 
Aww = Aw + Tow (pp) ++ Lo age 2% (5) 


mn 


BemeycTBve akCHaJIbHOH CHMMeTPHH TeH30pa Ajp MOXHO HallHcaTb, 4TO 
A gigs => Ay'y = A\; Deetet = Py-yr = Ba: Aziz aay ees | = Yr, : Heyuaro- 
HaJIbHble KOMIIOHEHThI yCpeHeEHHOrO TeH30pa MOJApH3yemMocTH OOparlaloTcsA 
B HyJIb TIpH yCpeqHeHHH NO BCeM yrwlaM NMOBOpoTa enoukH BOKpyr ocH Z’, 
IlockouIbky TeH3OP MOJAPHSyYeMOCTH WeNOUKH ABAAeCTCA a HTHBHOM BemMUH- 
HoH, Kosppunnentp [), wu Ty, Moxno npeyctrasutb B Buse Ty = Ninny 
HD) =Nnt , THe Y] HW Y_ XapakTepHsyloT BKMaq OHO MOHOMepHOn 
CHHHUbI. Tellepb MMIUeM BbIpaxkeHve JIA ycpeqHeHHOTO TeH30pa NowApH- 
3YeMOCTH JaHHOH WenouKH B NaOopaTOpHOH CHcTeme KOOpAHHAT: 


Pe Aa Ae ss (6) 


rye / —efquHvuHblt TeHs0p; Suz = cos? (z’, u) — 1/3; Su» = cos (2’, u) cos (z’, Vv), 
Ups VL 

Tlogcrapnaem (5) B (6) u, CyMMupys To BceM WenouKaM B eqHHUUe O6be- 
Ma, HOJIyYaeM BbIPaKeHHe JIA TeH3OPa CpeHeH NOMAPHsyeMocTH eMHUUBI 
OObeMa IPH SajlaHHbIX MOJIOMKCHHAX BCEX BHYTPCHHUX Yy30B H HapyKHBIX 
(pPHKCHPOBaHHbIX TOUeK: 


P == Poo + (yy — Y)R; (7) 
rye 
NI (4, — u,,) (0 — V4) 4 (r,,—r,)2 
R ae »> m n m n Bos m ie 
a m>n N mal? 3 ae 2 NY al 
Um, Um — Xm) Ym; 2m: 


IIpu nouyyenun (7) MbI Momb3yemMca TEM, YTO Ain COS (z’, wu) =p, —Ug 
Bpipaxkenue (7) JOMKHO ObITb ycpeqHeHO MO BCeM TONOKeHHAM BHYVT- 
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X ys0B. BeposTHocrb sajaHHoro pacmipejesenua Bcex yasoB raycco- 


c€TKH JlaeTCA BbIPaxKeHHem (°) é 


WACee at Then) = exp 1% (3/2 Br) BB (em —ta)*/ Nal} - (8) 


m>n 


‘ora ycpeqHeHHe CyMMBI DAI (um — un)? |] NnlZ] = pai 10 BCeM TI0- 
m>n 


HHSM BHYTPCHHHX Y3JIOB C MOMOMIbIO (PyHKIHH paciipesenenua (8) jacr: 


Yui= Ga! 2) [\ Sh, tran] /[] wdtronyen] (9) 


AuTerpHpoBanne B (9) MpoBo,HTCH MO BCeM HOOXKeHHAM BHYTPeHHUX 
yp. B paoote (°) OblsIo NOKa3aHO, 4TO 


3 (u, — ug)? 
: \ exp oe: a es Ns ete = G,exp = yD) eS 
eff mcr mn oe a > Ne 


(10) 


7 


| 
Cb Uz HU Ug— KOOPAHHATbI HapyXHbIX (PHKCHPOBaHHbIX TOWeK B_ je*op- 
OBaHHOM OOpasue; N.,— Te Ke NOCTOAHHBI€, KOTOPbIe BXOAT B BbIpa- 


me (3); C, —HekoTOpasd cnomHaa tbyHKuA oT BCeEX Ninn HU Le. 
BpeyeM BCMOMOraTeJbHbIi TapaMerp. 7%; Torjla 


 . 2 Pee . d ety 
= Piano, © 15 Ue Re In {ex (—2 2 Y pe NY oie Coe) Fyouyrp ; . Y 


m>n 


Ecau o6pa3se, B HalpaBsenuu u yepopmupowan B L, pas, TO u,=u Ly, 
ucnomp3sya (10) wu (11), momyyaem 


Dian ft {lim In Cy (t) +1/,L5K}, u—x, y, Z. (12) 


BemuuuHa C, He 3aBHCHT OT KOOPJ[MHaT Hapy2XHbIX (PHKCHPOBaHHbIX TO- 
u oT cTenmeHH qetopmMaunuH Ly=Ly u Lz. Bcneycrsue u30TpomHOcTH 
“AH JO JecpopMalnH 

Ce Cie. (13) 


Ina ppruncnenuan An met ucnomp3syem ycnosue L4L, = 1, ypasuenne JIo- 
Tua — JlopeHwa Aad KOSPPHUMeEHTOB MIpeJIOMJeHHA Ny HU NM, H MaJIOCTb 
uunHbt An =n, — My MO CpaBHeHHIO C My H Mg. CBeTOBOH MyyoK Majaer 


4 
Hallpapsenmio ocn X. Ypasnenne JIopentua — Jlopenua jaer ~— TPyy = 


-—1 Z ne 
: : Yu ee ; Pixs 
at n+ 2 


[locue npocTHlx mpec6pasoBaHHli NWosyyaem Cyefyioulwe BbIpakeHHuA JIA 
wu B: 


242) f 1 

An=n—m= pe K(L- Zw, 4) 
An 2m (m?-+.2)2 &er a 

B Sued = OT RT P ( I (1). (15) 


09 


Burpaxene (15) orparkaeT OU€Hb BaXKHbIM JA MalbHeHWero pesy BT 
(hoTOSMaCTHUeCKHH KOIpPpHULHeHT MPOUSBOJIbHOH HM30TPCHHOH rayCcCoBon 


He 3aBHCHT OT CTpoeHHA CaMOH ceTKH (OT (YHKUMOHAbHOCTH HM MOJMAMG 


0 
mepcHocTH), T.e. oT BHIOOpa Nima, fo ou eae a oOllpeyewsercA JIMIb aHH3g 


TPOMMel WH CTPOCHHEM OTJCMbHbIX NOJHMePpHbIX WeloyeK (Yepes NMapamenrpy 
len HV hh) ; 

Buipasum (porosuiacTuyeckHl KoadppuuvenHt (15) wepes cpefHIoIO anki 
TPONMIO OTeJbHOH WenouKH. Cpequad anusorponua AA orjesbHOH rayce 
Bolt NOJMMepHO WenOUKH onpemensetca us (4) um (5) caemyrouluM oOpason 


— 


2 
AA= AV — ALA) = “(ry — 11) + OG). 


Mogcrapasaa (16) B (15), momyyaem yaa corosmacrHueckoro KkosPulHeH! 
B wckomoe Bpipaxenne (1). ” q 

B 3aKsioueHHe aBTop cepfesHo GuarojjapuT upod. M. B. BombKenurenE 
3a BHUMaHve MH MHTepec K 9TOH padore. 


JlenuurpaycKn TocyapcTBeHHblit TlocrynHa10 — 
neqarorHueckHH MHCTHTYT 15 XI 1956mm 
um. A. VW. Tepuena 


UHMTHPOBAHHAA JIMTEPATYPA 


MW. Kuhn, F. Grin, Koll. Zs., 101, 248 (1942) 7A Ilsichara, Alam 
shitsume, M. Tatibamna, J. Appl. Phys:, 28, No 3, 308 (1952). * K’ Tipe mom 
®u3uka yopyroctu kayuyKa, WJI, 1953. 410. A. Torau6, Jucceprayua, Jlennurparcr 
roc. meq. uucr. uM. A. MW. Tepmena, 1956. ® H. James, J. Chem. Phys., 15, 651 (1947 
6H. James, E. Guth, J. Polymer Sci., 4, 153 (1949); J. Chem. Phys., 21, 527 (1953) 
iM, Be Bomb kennmenm "©. 6. Il tH mapa MK®X, 26, 1061 (195! 
&T. M, Bupwteas, O. By [trunnn, KOX, 28, 213'(1954). 9°10. 3 ia 
ano, M. B. Bonpkenmtretu, 9. K. Brotruep, JAH, 49, 935 (1954). 
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Mornay Akafemun nwayr Cccp 
1957. Tom 114, N 1 


PHSHKA 


r. A. 3AHWEB 


CBUT YPOBHEH IHEPrTHH UYACTHILbI CO CHHHOM ¥, 
B KYJIOHOBCKOM IOJIE | 


(IT pedcmasaeno axademuxom H. H. Bozoawboseim 15 XII 1955) 


ycTb YacTHIa CO CNHHOM 1/, H OTPHWaTebHbIM 3apAOM. (HalpuMep, 
€30H HJIM 9JIEKTPOH) HaXOJHTCH B Toe C NOTeHWHaIOM © = Ze/r, 
= 0. Sapayq uacruyp SOyyem oGo3sHayaTb —e (e>>0). Tlomp3ysce ocuos- 
A ypaBHeHHeM JIA YaCTHUbI CO CMHHOM 7/; B 3e€KTPOMArHHTHOM Mo.Je, 
CMOTPeHHBbIM B (1), HalJe@M COOTBETCTBYIOUMe YPOBHH 9HeEprHH. 

Byyem cuutaTb, To. vacTHila HaXOAMTCA B CTalMOHapHOM COCTOSHHH, 
uTO 


hiz > ¢=Et, &= [exp (—iEt/h)]%. (1) 
YpapuHenue (7) u3 (1) jaer: | . 
Hs, = OF ; 
war, 7) tre Ze22 5 Vio + iZa (1 +8) Sir) (2) 
or & is | + je [(z Fj a — mie'| iS 7 fe 
2 ee eke 1 @ 
e? k 72 : 
kc? Ce pee Vee = sind 09 (sin - a) r sin? 02 - 


Mp cMo2KeM JOOUTLCA pasfeJIeHHA MePpeCMeHHbIX, eCCJIH MOJIOAUM 


| BOLE) o 3 se 


ra 


Yo 9, ) 
[deM 
= [Vby + iZa(1 + 8) o1(% ) = Ly = iy. (3) 
Tora ypoBHH 9HeprHH ie ONpeeATbCA H3 ypaBHeHHA 
a 220 Cee ae 
{oer + Sgr t+ ee [2 4) — et] — POO @ 
HerpyHO MpoBepuTb, TO C H u L xommytupyror onepatopst 
: ) 1 
VM; = h (— i 2 shiet! ae a or 7 : (5) 


yMe Toro, onepatoppr L, M, uM? = avis + Me te ve KOMMYTHPYIOT H pyr 
pyrom. Ilosromy MbI MoxeM BbIOpaTh Yy H Yo TaK, TO Y, a CeMOBATCJIb- 


a 


uM &, OyleT OMHOBpeMeHHO coOcTBeHHOH cbyHKuMeH omepatopow L, M; u 
i. €. 


My = hmy, (6) 
My = nj (it l)y, (7) 
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WH COCTOAHHE ~ YaCTHILbI Oy eT XapaKkTepH30BaTbCA KBaHTOBbIMH YUH 
tits j WM pajHaJIbublIM KBaHTOBbIM UHCJIOM, KOTOPOe MbI BBeJeM HHKe. 


M3 coorHouwieHHH KOMMYTaUHH MexK]y M,, KaK H3BeCTHO, cueqyer, 
pH 3ajaHHoM j m MOxKer MPHHHMaTb 3HayeHHA m=—j, —j+l, 
.,j—1, j. Jlerko mposeputb, yro u3 ycnoBui (6) u (7) BbITeKaeT, 4M 


MMeeT BH] 
Ut \\ 
ie on ) on 


(Cj_a,Pj—p, mnt Cj4s.Pi4%,, m—,) ° 


= i ae HL i ++ m cee, Pp ) gilm+|a)e 
. or j+m *)e Py_ay 2» m-+|2 a j—m Si Ci +t), i+*e, m+*l2 


rye Cj-+,, Cj41;, — IpOH3BOJIbHbIe MOCTOAHHBIE; 


i(m—*|2) 


1 


ESE rg : 
Pj}, m—p = y | jtm—1) i oS ae ene 


gitm-1 


en NW alia = 
frm (x 1)i-le,, gp esi C08 


Tlomp3yacb cBolicrsamu (byHKuHi P (cmM., Hampumep, (2), cTp. 383—38: 
v3 (3) Haliqem oTHoWeHHe Cj41),,: Cj_1, H TpeTbe KBaHTOBOe YHCIO A: 


h= (jt EV G+ — & (1 + 3) (1 


(3eCb H B JasbHeHmuX (OpMysaxX MbI JIA MpocroTb: nosaraem Z = 1). 

Mul BHMM, UTO KBaHTOBOe UHCIO h pH 3ajjaHHbIX j HU M MOxeT TIP 
HHMaTb JIMIUb Ba 3HAaYCHHA, COOTBETCTBEHHO JIBYM BO3MO2KHBIM BBbIOOp 
3Haka B (10). Ecau mpeneO6peub BemnuHHonH « uw B (10) nosoKUTb oF = 
TO JIA 9TOFO MpesesbHOrO CyYaH BMeCTO KBaHTOBOrO UYHCa A MbI MO 
BBeECTH J[pyroe KBaHTOBOe uHcsIO J, OMpeemAeMoe CormacHo 


Vee (een) eee (1 


Ja Toro YTOObI COXPaHHTb COOTBETCTBHE C TePMHHOOrMeH, MpHHATC 
B CIM€KTPOCKOMHH, MOXKHO XapaKTePH30BaTb COCTOAHHE YaCTHIbI CO CMHHO 
1/, uuculom / (1OMHMO j H m) MW B TOM CuJIy¥ae, KOra MBI He mMpeHeOperae 
BeJIHYHHOH «. J]na sToro nonmowxum 1 = j—1/, unu l=j+/,, B s3aBnel 
MOCTH OT 3HaKa B (10). Torga kBaHTOBOe 4HCO h MOXKHO BbIPasHTb yep 
j ul no dopmysie 


h= (J+)? + 2-7) VE AP SO +p. (1 


Tenepb paccMOTpHM ypaBHeHHe AIA pawvalbHol cbyHKunH (4), sanuce 
ero B BHJe: 


2 2B G 
evar ae (1 


rye 


1a Ef (14 Bey]. oz mes (1 + Be), 
(1 


Cah—8 = (f+ PF VGF Pe + Pw are), US 


Pemenne 9Toro ypaBHeHHs Xopoulo M3BecTHO (cM., Hampumep, ( 
crp. 438). B uacrHocTH, qa Toro uToObI MoOyyHTb juCKperHble yPOB!} 
sHeprud ©, HY2KHO BBeCTH paj{HaJIbHOe KBaHTOBOe yucIO k no Popmyute 


BV Ameo eae (1 


62 


2%KeT MpHHHMaTb 3HayveHHaA k=O, 1, 2,... YpoBnu s2Heprun ompeyje- 
A M3 (pOopMyJIbI 


pS Seereeren 


e 
16 a? 
ee — 
(e+ a4 V Ye ay 
#Pasnaraa mpapylo yactb (16) B pay no creneHamM «2 nH orpaHHuHBasch 
Wiamu nopayKa at, 6yyeM HMeTb 


i (16) 


# 


(aie R a® a? (3 + 1/98?) 
Z" rUtelan— Fagor 
i 4 a2 2 \ pas, 
R= = nit lS teal tet. 


Takum o6pa30m, OTKJIOHeEHHe MarHHTHOrO MOMeHTa YaCTHIbl OT COOTBeT- 
ylouerO MarHeTOHa, XapaKkTepH3yeMOe BeJIMUHHOH 6, BeeT K CJIBHTY ypoOB- 
| 2HeEpruv NO CpaBHeHHiO C TeM CJlyyaeM, KOrjla MpHMeHsAeTCA ypaBHeHHe 
iDaKa, He yUHTHIBalollee 3TO OTKMOHeHHe. B yacTHOcTH, paccTOAHHue MexKy 
BHAMH 22S:),H 2?Ps,, cormacHo (17), jaeTca Tenepb cmeqyroulen cbopmy- 


h [y (22S1),) — v (22Ps,)] = ~4- Rae (3 + /y 8%). (18) 


Ilocrynuuio 
28 X 1954 
IWHMTHPOBAHHAS JIMTEPATYPA 


(17. A. 3ammes, JAH, 118, Ne 6 (1957). * T. Bere, Ksaytopaa mexanuka mpo- 
immuux cuctem, 1935. ° A. A. Coxoaos, J. Wl. UBauneuxko, Kpantopaas Teopua 
ta, 1952. ; 
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« Jlokaayqm Akagemun nwayk CCCP 
1957. Tom 114, Ne 4 


\ 


Akagemux AH YCCP A. 11. KOMAP u H.W. KPHBKO. . 


TEMNEPATYPHASA 3ABHCHMOCTb g-PAKTOPA WM BPEMEHH 
PEJIAKCALLMM MPH ®EPPOMATHHTHOM PE3OHAHCE ~~ 
JIA HEKOTOPbIX ®EPPHTOB oe 


Vspectuo, 4To uccueqoBaHHe deppOMarHHTHOrO pesOHaHca aeT BO3MO 
HOCTb H3YYCHHA MOBECHHA CMHHOB 3JIEKTPOHOB B pellleTKe IPH pa3sJIMYHbIX J 
JOBMAX. OKCHEPUMeHTaJIbHOe H3y4eHHe STOFO BOMpOCca CBOAMTCA K ONpeeweH. 
tbakTopa CHeKTPOCKONHYeECKOrO paciiemeHuA g M BpeMeHH peakcauun 7” 
KPHBbIM MOFIOWeCHHA 3JIEKTPpOMarHUTHbIX KOIeOaHHH C YaCTOTOH w—10!9 riz 
KPHBbIM JuCHepcuH sdtbekTHBHOH MarHHTHOH MpOHMIaeMOCTH B [lepeMeHH 
MarHUTHbIX MOAX IpH HaNWYHH NOCTOAHHOTO MOAMarHHynBalollero NOAA, 

Ha ocuose o6mse Teopuu JI. JI. Jlanqay u E. M. JIucumua (4), Kkacaromen 
noBpeqeHHx CbeppOMarHeTHKOB B Te€PeCMeCHHbIX MAPHHTHbIX MOMAX, pasJIMUH 
aBTopbl (7) MpeOwKMIH «pesOHaHcHble» (OPMYVJIbI, CBASbIBAIOMN[HE g, , 
IJ u 7T, rage /—HamarHwueHHOcTb HacbileHHa. Cornmacuyo A. VM. [Inapny 
Kony (°), BaxHelwiMe TapaMeTpbl pesoHaHca g Hu T MOryT 6bITb Cc JocTaTO 
HOH TOUHOCTHIO: OMpeeseHbI TO MOMORKeCHHIO SKCTPEMYMOB MOPAOWeHHA ~ 
yucnepcuu. Bpema pelakcalMv MOXKeT ObITb OMeHeHO Tak2Ke 0 ToNyuMpM 
KPHBbIX MOrOWeHHsA. 

na pacueta g u T Mbl HCMOb30BaIH H3BeECTHbIe POPMYVIbI, MpHcmoco6e 
Hble JIA HallHX YCJIOBHH SKCIepHMeHTa: 

2 
wt = g?(55—\'H [H (Ny—N JI 4 ae, ( 
{ ,( e \2 [Ha— Ai] [H2— Ai (N, — N,) I] 
i ei g ( 2me 4 ; (2 


Hamu ompeyeisnucb BeIMuHHbI gu T WIA WByYX rpynn Texuuyeckux deppH 
Top coctapop NiO-ZnO-Fe,Os u Li,O.ZnO-Fe,Os. Pepputsr nonyyuanuct 


T 26 curiae 


I, raycc|em$ Ny 


Tuametp 


CoctaB tbeppHToB pen see van) 
290° K | 4,2° K | uamep. | pacuer TOJIMMHHA 


18% Li,O, 2% ZnO, 80% FesOz 265 | 364 | 4,6714,79| 5,52 
18% Li,O, 2% ZnO, 80% FesOs 265 | 364 | 14,20/4.19| 8.97 
20% Lis, 80% Fe20s 264 | 357 | 1,6311.931 5.42 
20% LigO, 10% ZnO, 70% Fe2Os 289 | 367 | 1,8812.00 | 4.77 
16,7% NiO, 37,3% ZnO, 46% Fe.Os| 282 | 544 | 1,63 | 2317 | 4°55 
18% NiO, 42% ZnO, 40% FeO, 277 | 525 1476 | 248 | eee 


MeTOAOM CI€KaHHA H 0 rpanullaM 3epeH MMedH OcTaTKH OKHCI0B. U3smepenua 
BeJIMCb IIpH TemMepaTypax 290 un 4,2°K ua yacrore 9,4-10° ru. 

J[na BcexX MCCeqOBaHHbIX cbeppuTOB MOsyyaHcb KPHBbie HAMarHHYeHHA F 
ONpeweNAIOCh HaMarHuvenwe HacbienuA. TlocnegqHee AOcTHramocb B CpaBHE- 
TeIbHO CaObIx NOMAX (H<1400 sper). Peppomarnntupiii pesonanc uccneyo- 
BaJICA C MOMOILbIO BYX THIIOB BOJIHOBOJOB: IIpAMOYPOJIbHOrO WH KOaKCHaNbHOre, 
B BomHOBOAaX NOMelaIMch deppuToBHIe wWaliObl Tak, 4YTO WNOCKOCTS IatiGD 
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meee ambi K OCH BOHOBO,a. HatipsxkeHHOCTbh NOCTOAHHOFO MarHHTHOroO 
a Oblla NepnenqWKyJApHa HallpxKCHHOCTH TepeMeHHOrO MarHHTHOrO 
J\uamertp (bepputosoii wafi6p 8 mM, a TOU HHA WaliObl MeHsgIaCb OT 0,2 no 


laNbbaHo- 
MEITIO 


: he est rae SS SSeS oa 


MVE DEMEHMEA 


Coenmacyrolu. 
QT TEHOaT Op 


TPAHCQGpmarop 


TOCINOSHH. 
arrerroaTop 


ai si B20 


Mody AMOp 


Puce. 4 


/MM. B iaiiOe Obili0 Kpyrioe OTBepcTue AuameTpom 2 mM. Pacuer u us3- 
2HHA WOKa3saJiH, YTO HaIMUHe OTBEPCTHA B IWalOe MpH MaJIbIX TOJIMIMHAX He 
BbIBAJIOCb CYUIECTBEHHO Ha BeHYHHE KOS@puUHeHTOB pasMarHHyuenna NV, 
iy: Hanps2KeHHOCTb MOCTOAHHOPO HOAMArHHUHBaloUlerO TOA Mbl MOTH H3- 
ATb oT 0 yo 26000 apcr. Jia renepaluu u U3MepeHHA 9JIeKTpOMarHHTHOrO 
HCHOIb3OBaacb CTaHJapTHad almapatypa A Auana30na uacror 8600— 


x68 0 
2350443 
128 14 


S| 
[ae ea aan 
Ore 
me vale 
psig cn tl 
eye 
ey Se 
iets 


MAMSSa 
aly baal e. ) 


2500 5000 pom 
°~ 2000 #000 6000 spem : 7m ee 
H 
Puc. 2 Puc. 3 


gla Oblia FOMOHeEHa [BYMA MHHHMeTpaMH, MOSBONABINMMH H3MepATb TOJ1O- 
uve 30HJa c TOUHOCTHIO AO 0,005 mm. CurHam c KpeMHHeBOro AeTeKTOPa I10- 
lal B [adlbBaHOMeTp C YYBCTBHTe/IbHOCTHIO 9- 10-1! a/MM-M HIM Ha yCHJIH- 
p 28M. BuyrpenHsAd MOBepXHOCTh MpAMOYFOMbHOTO HW KOAKCHAMbHOO BOM 
JUAH, rT. 114, No 1 65 


HOBOJOB Oblia mocepeOpena. BuewHHH IWMIMHApP KOaKCHaJIbHOrO BOJHOB 
Obit Clean u3 KBapua. BmoK-cxema allmapaTypbl NOKa3anHa Ha pu. |. . 

XapakrTepHble KPHBbIe MOTIOMeHHA (B OTHOCHTEMbHBIX equHuuax) HW QMCcH 
cu (B @MHMMAX WIKAJIbI HSMePHTeIbHOM JIMHHM) WOKasaHbI Ha pHc. 2 u 3. 

Jlanuble, NpHBeyeHHble B TAO. 2, WOKASbIBaIOT, YTO AVIA YaCTH UCCIMENOBE 
HbIX (eppHTOB g-tpakTOP YMeHbUIaeTCA C NOHWKeEHHeM TeMIepaTypbl Ha Beli 
UHHY, JI@Kallylo BHe MpesemoB cnyyalHOH OUIMOKM SKCIepHMeHTAa, KOTOP@ 
oleHena B 4%. OOmel TeHeHUHH B U3MeCHeEHHH BpeMeHH pewakcalluM He Hg 


Th a, Oslin 


g f 10M ser) Cex 
Coctas deppuTos 

290° K 42° K 290° K 42° K 
18% LisO, 2% ZnO, 80% Fe:Oz 207 Het 204 48 45 
20% LizO, 80% Fe,O3 2,03 1,84 DA 3,8 
20% LizO 10% ZnO, 70% Fe,O3 2,05 PADS) 4,8 oO 
16,7% NiO, 37,38% ZnO, 46% Fe,O3 | 2,23 1,86 11,0 4,0 
18% NiO, 42% ZnO, 40% FesOg 06 | OTe 43 48 


6mrogaetca. M3amenenne g-SakTOpa pH yYMeHbLIeHHH TeMMepaTypbl HeIb3A 06 
ACHHTb Ha OCHOBaHHH CYIIeCTBYIOWIMX MMKPOCKONMYeCKHX TeOpHi. 


@v3uKkoO-TeXHHMYeCKHU MHCTHTYT 
Axajlemuu HayK CCCP 


HWMTHPOBAHHAS JIATEPATYPA 


Tlocrynuao 
24 XII 1956 


alee Landa u, EB. Evishitz, Phys Zs. d. SowaWnion,. 8, 153 (1985)aneeon Camm 
®eppomarnuTHbt pesonanc, WI, 1952. % A. WV. WuapmuKos, SKOTO, 29, 798 (1958 
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ornagn Akagemuu nayx CCCP 
1957. Tom 114, N 4 


‘ PH3BHKA 


wv 


B. A. TIPECHOB u B. H. FAMAH 


O CBASH JJIEKTPHYECKHX CBOHMCTB KPHCTAJIJIOB 
C MAPAMETPAMH KPHCTAJIJIMYECKOM PEWETKH 


(ITpedcmaeaeno axademukom A. ®. Hoge 28 XII 1956) 


Pa6oramu ('*) SKCIEPHMCHTAJIBHO MOKa3aHO, YTO CYyIeCTBYET CBASb M@XKAY 
KTPHYeCKMMH CBOHCTBAMH KPHCTaJWIOB H TapaMeTpaMH KDpHCTaJJIMyecKOH 
JeTKH. B uacTHOcTH, Taka CBA3b YCTAHOBJIeHa M@KMY WIeEKTPHYeCKOH mpo4- 
TbIO, TAHTCHCOM yrsla AH3JIEKTPHYeCKHX NOTepb, C OAHOM CTOPOHBI, HW 9Hep- 
M KpHCTasMyYecKOH pelerkH — c Apyrou. B wacrosiwel pabote npopoqutca 
CHTHPOBOYHbIN PacdeT SABHCHMOCTH SJIEKTPHYeCKOH MpPOYHOCTH KPHCTAaJJIOB 
TlapaMeTpOB KPHCTaJJIMYeCKOH PelleTKH. 
IlpH HamHuuH CHJIbHOrO 9JIEKTpHuecKorO MOA CpeqHAA 9HEPrHA 9JIeK- 
Ha IIpH yueTe B3aHMOJeHCTBHA C (POHOHHBIM ra3s0M paBHa (°) 
: e~'no*~ eB ~ ek y/ ET, 

a a m 
m — Macca guIeKTpoHa; A —nocTtosHHad Bombumana; 7 — aOcomoTHan 
wmepatypa; E& — Hallps2xKeHHOCTb 9SJIeEKTpHyuecKorO OA; 1 — QuHHa CBO- 
HHOTO 11pobera SIeEKTPOHa; @ — CKOPOCTb pacliIpocTpaHeHHA (OHOHOB (B JjaH- 
M CJlyyae HMeeTCH B BUY Hayao aKyCTH¥eCKOH BeTBH KOeOaHHH). IIpobok 
MCTaIa HACTYNUT Tora, KOrla IHEPrus IIEKTPOHOB Oy eT OONbLWIe HIM paBHa 
[pHHe 3alIpeTHOH 30HBbI, T. €. YCJIOBHe IpOOOA MOXKHO 3allWCaTb TAK: 


i _ 
elias a joe Sie (1) 


> Uo — IUMpHHa 3alpeTHOH 30HbI B SHEpreTHYeCKOM CIIeKTpe KpHCTavia. 
OpocTb pacmpocTpaHeHua @ouonos (°) 


a 
a= FV ra om: 


> «—KoapPpuuNeHT KBasuynpyrol cpasn; M,, M,—maccbl yacrHu, oOpa- 


OWHX KPHCTasm; r9— MocrosHHad pewerku. Tloycrasus a B copmyay (1), 
nYUHM: 


LEN a am a : 
Eu ~— V er Ot 
1 = Bry (*), mosToMy 


ex, ES mm + ee ; 
Ew ~ Be Va V3 (M, + M2) 4) 


Tina ouenku penuunubt Ey, nlogqcuutaem no dopmyse (2) Lopes 
Cl; 3Hauenue « no jaHHpim T. A. Konroposon (2) _ paBHo SAD 10s 
fOX%KHO TlONOKUTS paBubim 10. Torga Enp. Nacr—= 1,92-10° B/cm. Boruucaen- 
s 3HaNeHMe HaXOJMTCA B JOCTaTOUHO XOPOUIeM COriacHH C 9KCHepHMeH- 


IbDHbIM 3Ha¥YeCHHeM. 
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KosippHuvneHT KBaSHyNpyrow CBxA8H pPaBeH (*) 


\ ess an 
2 
9 


rye U —snHepria KpHcTaIMyeckol pelleTKH Ha apy WOHOB, Mm = 1; Ya 

JAHHbIM PasJIMYHbIX ABTOPOB, MeHACTCA [IA WLENOMHOrAaIOMAHEIX KPHCTa OB 

B pasMuHEIx upejenax. Tlogcrasnaa (3) B (2) H 3aMeHAA BCe KONCTAHT 
HX 3HaYeHHAMH, NOJyYHM 


neu leg 
ro V2 (My, +Mz) 


Exp ~ 30,85 


Tpapuxk saBucumocTu Epp 
n'leq'lettg 
toV 2 (My+Mb2) 
CTaBJIATb CO6OM Mmpamyio. Kak BHF 
u3 puc. 1, 3Hayenua Eyp Oo XunnewM 
IpHOIWKeHHO yKuajbiBaioTca Ha mpsamyto. Ilo dopmyme (2) umn (4) MOKHO 
TeOpeTHYeECKH PaCCUHTATh 3HAYeHHA MPOOHBHBIX HallpAxKeHHH JIA WLeOU 
TaJOUHbIX KPHCTAJJOB. 


Uap = ONKeH peje 


SHaveHUA Uy B3ATHI U3 padoTpr(*). Kak BuO, BLIUHCeHHbIe 3HayeHHA EF 
JIA Pas IMYHbIX WeMOTHOraJIOHAHBIX KPHCTaJJIOB 


Ta6nuna 
XOPOLIO COrslacyloTCA C 9IKCMePHMeHTaJIbHbIMU 


JIAaHHbIMH ('). Fp :107* B Blem 
BaxkHOoH 9JIeKTpHueCKOH xXapakTepHcTHKOH 

Kpuctaaa : 

KpHCTaa ABIAeTCA Takxe 3HayeHHve Halps- 9Kcn. TeOp. 


2KEHHOCTH SJIEKTPHYCCKOTO OIA, UNPH KOTOPOM 
AAA BICKTPOMPOBOAHOCTH HaAYHHAeTCA OTKJIOHE- 


Hue OT 3akOHa Oma. OKcCNepHMeHTaJIbHbIe NaCl 0 1,92 
HCCJI€OBAHHA NWOKa3spIBaloT, uTO none E,, pu lee : pe 
KOTOPOM HaUHHaeTCH OTKMOHEHHeE OT 3aKOHa KBr 0.7 1°09 
Oma, pa3IMUHO JIA pasIMUHbIX KPHCTaJ- KJ 0,6 0,6 
op (°). M B 3ToM culyyae MOXKHO YCTAHOBUTb RbCl 0,7 10055 
3aBHCHMOCTb F, OT NapaMeTpoB KpuCcTasIMye- = nae 0, om 
CKOH peuleTKH < 0, 09m 
P Nal 0,8 0,65 


Kak uspecTHo (!°), ciepuyeckad uacTb 


(PYHKIMM pacnpeyeseHHA SeKTPOHOB MIpH HaJMIMH SNeKTpHYeCcKOrO NOMA 
UMeeT BUI 


j 


Ny = A exp |- a | REED | , (3) 


rye 6 = Az*/2t (As?—cpequee 3HaueHve xKBagpaTa 93Heprun, nlepejaHHou 
pH CTOJIKHOBCHHH, £—BpeMA TepeqayH 9HepruH); © —cpeqHAA 9HeprHs 
3JIEKTpOHa, *— BpemMsA CBOGOAHOrO mpobera. 

J[ia lOIympOBoqHHKa uu WuaneKTpuKka As? = 2/3 ema2, 

TJoqcrasus 6 B (5), umeem 


i¢ d 

Ny = Aexp| = RT \ ss & | ; (6 
e po (oko) 

ma? 


Eciv B 3HaMeHaTevle BbIPAKeHHA NO HHTerpasOM MOXKHO mpeneOpeub BTO 
PbIM WICHOM, TO 3aBHCHMOCTb IJIEKTPONPOBOAHOCTH OT HanpsxKeHHOCTH NOMS 
NOWWHHAeTCA 3aKOHY Oma, H HaoOopoT, ec MO*KHO MpeHeOpeub MepBbIM Wie 
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| 
HM, TO AJA SeEKTPONPOBOAHOCTH MOJyYaeTCA OTKMOHEHHe OT 3aKOHA Owa (!°). 
MGOBATeIbHO, BeEIMYHHY KPHTHYeCKOrO NOWA (T. e. HOI, Mpa KOTOPOM Ha- 
maeTCH OTKJIOHeEHHe OT 3aKOHA Oma) MOXKHO OMeHHTb H3 COOTHOINeHHA 


ncTaBaa t= //v, ¢, @ uM yuuTEIBaa, TO / = Bro, nonyuum 
# 


E.~V eT a _ VkTm nays (7) 
ere 5” 2 (M+ M2) 2Be toV 2(M,+™M,) — 


§ Takum o6pa30M, B COOTBETCTBHH C 3KCHEPHMeHTAIbHbBIMH JIaHHbIMH, 9JIeK- 
‘YeCKad MpOYHOCTb KPHCTaJVIOB H BeEJIMYHHA KPHTHYECKOLO MOA, pH KOTOPOM 
‘TyllaeT OTKJIOHeHHe OT 3aKOHA Oma, 3aBHCAT OT 3HEPrHu KPHCTaJIMYeCKOl 
H1eTKH, OT NOCTOAHHOM pelleTKH H OT MACCbI YaCTHL, COCTABJIAIOULMX KPHCTaJI. 
HKUMOHAJIbHaA 3aBHCHMOCTb 3THX BeJIHYHH Opeyeinetca PopmMysamu (4) 
7) HacTosueli pa6orTsi. 


Cu6upeKnit usHKO-TeXHHYeCKHH HHCTHTYT Iocrynuio 


npH Tomckom rocyzapcTBeHHOM yHHBepcuTete 17 XII 1956 
uM. B. B. KyiOpuuepa 


IMTHPOBAHHAS JIATEPATYPA 
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 Tornaagn AkafeMuu HaykK CCCP 


“ 1957. Tom 114, N 4 


T. K. PEBAHE 


PACUET AHH30TPONHK JMAMATHUTHONM BOCIIPHHMUMBOCTH 
APOMATHYECKHX MOJIEKYJI 110 METOY METAJIJIM4ECKON 
MOEJIH MOJIEK YJIbI 


(ITpedcmaereno axademuxom B. A. Poxom 2 I 1957) 


PacueT aHH30TPONHH JHaMarHHTHOH BOCIIPHHMYMBOCTH HEKOTOPbIX apOMaTHy 
YeCKHX MOJI€KYJI MO MeTOAY MeTaJJIHYeCKOH MOJeJIH MOJIeKYJIbI Obl] BIePBB 
npouspegen M. B. BonbKenmtetinom u JI. A. BoposuucKum (*). B casas c mph ) 
MeHEHHeM MeTOa MeTAIIHYeCKOH MOJeJIH MOJIEKYJIbI K pacueTy Ooslee WIMpOKOP 
KulaccCa apOMaTHYeCKHX MOJIeKYJI BOSHHKaeT HEOOXOJMMOCTb YTOUHEHHA MeTOsal 
pacueTa MarHHTHBIX CBOHCTB MOJI€KYJI B paMKax 9TOH MOyemH. Hue ucipaBe 
JIAeTCH OWIMOKa, COMepKalllaica B MeTOJe pacueTa, IPHMeHeHHOM B (?), H npeslay 
raeTcd HOBbIM MeTOJ, pacueTa JMaMarHHTHOH aHH3OTPONHH apOMaTH4eCKHX MOe4 
KY. B PaMKaX MeTaJIJIMYeCKONH MOfeH, 6€3 NIPHMeHeEHHA TeEOPpHH BO3MYyILeHHH 

B pa6Oore (1) qHaMarHuTHad aHH3O0TPONHA apOMaTHYeCKHX MOJIeKyJ pace 
CUHTHIBaNaCb MO TEOPHH BOSMYIeHHH. OHOMepHbIM TaMHJIbTOHHaH, OMMCbIBa4 
IOWMHH ~MOBeeHHe x-9JIEKTPOHOB B M@rHHTHOM T1OJle, Obl BbIOpaH B Bue 


1d i ee 
2 ds? C As ds “" 2Qc3- 


(as 


(KoopyquHata s OTCUHTHIBaeTCA BONb CBA3H. Mcnomb3syroTca eqMHUUbI €e =M= 


B kayecTBe OlepaTopa BosMyleHHaA B padoTe () yYHTHIBasICA TOJIbKO Tpe= 
THH WIeH B BbIpaxKeHHH TaMusbTOHHaHa. Mexjyy TeM, HeOOXOHMO yueCTb 
TakxKe BKJa_ BTOporo uleHa B BbIpaxkeHHH (1) — BO BTopoM npHOTMKeHHE 
TeOpHH BOSMYILeHHH. 

OyHako 3ajlada O CIeKTpe SHEPrHH HW O BOMHOBbIX PYHKUMAX n-3JIEKTPOHOB 
B MeTaJJIMYeCKOH MOJeIM MOJeKYJIbI B Cydae OFHOPOAHOTO MarHHTHOTO NOMA 
ONyckaeT TOUHOe pellieHHe, HE OCHOBAaHHOe Ha IIPHMCHEHHH TeOpHH BOSMYIIe- 
Huu. M3 Buga oneparopa (1) BbirekaeT, TO OMHOMepHad BONHOBad yHKUNA 
Ha j-H CBA3H HMeeT BH] 


) (8) = a;cos(V2E s;-+3,)e 247%. (2) 


(E— sneprua x-aleKTpona; A;—npoeKUMA BEKTOPHOrO NOTeHIMaa Ha j-10 CBASB; 
a; U 0; — KOMMJIeKCHbIe NOCTOAHHEIE.) 

Bo BcaKoH TOUKe Pa3BeTBJIGHHA CHCTEMBI COMPAXKeHHBIX cBABseH (B TOM 
YuCIe H BO BCHKOM TOUKE H3JIOMa KOHTYPa MOJIEKYJIbI) JOJDKHbI BbITOUHATHCA 
cleqyloulwe yCJIOBHA HeNpepbIBHOCTH: 


bj = Yo =... = Oz; (3) 


5) , 
2 ite Ardy = 0, (4 
70 


& 


oe u Lit 3HaYeHHA OHOMEPHOH BOJIHOBOM (pyHKUHH U ee MpONsBOHOl 
Haaute [-ii CBA3H, BbIXOAAUeli H3 TOUKH pasBeTBuIeHHA. Ycuppusa (4) Bnep- 
jHAHeCHbI HAMM UM SABJIAIOTCA OOOOMEHHeEM yCNOBHH HemlpepHiBHOcTH, BBI- 
SIOULUXCH B OTCYTCTBHE MarHHTHOrO TOMA. 

Wis (2), (3) m (4) BhrreKaer cmeqyromee BeKOBOe ypaBHeHHe Ja ompejle- 

YA cilekTpa SHEP x-9JIEKTPpOHOB B MarHHTHOM Tove: 


det VW (EZ, #) = 0, . (5) 
4)W — mMatpuua c 9eMeHTaMH. 
a if Sim 
Wore: = — Pp 81m cos V2E a+ (1 — 81m) ine © . (6) 


iS1m — CHMBom Kponekepa; p; — uuCs10 aTomos C, coceqHHXx c [-m atomom C; 
M WiuHa apomatuyeckoh cBa3sH C—C; Ym=1 umn 0,cMoTpa mo Tomy, 
Hsanbi WH arombl / uw m mMexyy coool um Het; S;,,— amreOpanyeckoe 3Ha- 
Hie Miowmaqu TpeyroubHHKa, BeplIMHaMH KOTOpOrO sABssaIOTCA: [-i aTOMC, 
arom C nu Hayano KOopyuHaT. YpaBuenue (5) 10 (bopmMe 61M3KO K BeKO- 
ay YPaBHEHHIO, OlIPeesAIOWeMy CIeCKTP IHEPrHu x-3JIEKTPOHOB B OAHOPO]- 
§} MarHHTHOM Ole B MeTOJe MOJICKYJAPHBIX OpO6uT (*). 

3 (5) nu (6) BHITeKaeT Cmeqyiomee BLIPAaKeHHe JIA HaMAarHHTHOH aHu30- 
MMH WHKIHUeCKHX COMNPAKeHHEIX MOJI€KYJI 


S2 
a aaa rae (7) 


Majlaioulee C MOMyKMaccuyeckonH TeopHeli Ilaynuura (?). (S — naomlayb WHK- 
| N — uncno atomos C.) Popmysa (7) RaeT AIA KpyroBol HW WecTHyroMbHOK 
KeseH MOeKYJ1bI OeH30Na Pe3yJIbTATbI, B TOUHOCTH COBMasalollwe C pesyJbTa- 
im TOJLYYCHHBIMH B (1). ITO OObACHAeCTCH BbICOKOM CHMMeTPHel paccmaTpH- 
| 


MBIX MOjeJeli, IPHBOAAMell K HCYe3HOBEHHIO HeHarOHaJIbHbIX MATPHUHBIX 
®MeCHTOB OT BTOpOro yeHa B OnepaTope (1). OqHakO B Cayyae MeHee CHMMET- 
HHbIX MOJIeKyJI MeTO pacueTa, IpeswiaraBuiniica B (*), IPHBOMT K CepbeSHbIM 
wOKaM. 

}Ucnoib3ya HeABHYIO 3aBHCHMOCTb SHEP x-9JIEKTPOHOB OT HalIpA2KeH- 
CTH MAarHHTHOrO OIA, JaBaeMylo ypaBHeHHAMH Bua (5), MbI BbIUHCIMIH 
AMArHHTHY!IO aAHH3OTPOMMIO TakxKe HEKOTOPHIX MOJI€KyJI, B KOTOpbIX CHCTemMa 


Taobaunna 1 


: Mouexysa | Axreop | AX’ reop | Ax” teop | Ax%sxcn 
Habra 2,014 2,185 2,219 | 2,06—2,14 
A3y.1eH 2,141 2,256 2,269 — 
Meeraren™en 2.620 || 2,778 —2'526 = 
Tenraseu —9,495 —8,340 —9,926 — 
AutTpatllen 3,077 3,448 3,030 3, 08—3 , 38 


IpA2KeHHBIX CBASeH COfepXKHT TOUKH PasBeTBJeCHHs. J{ MpOcToTbl AJIMHbI 
ex cBaseli C — C momaraucb paBHbIMM JWIMHe cBA3H C — C B Oensoue. Pe- 
jbTaTsl 4oupHBeyenpr B Tadm. 1, rye AyYreop — BLIYHCeHHAA Hamu 
aMarHuTHad anusoTpomua; Ay’reocp HW Ax" reop — SHAYeCHHA MaMarHut- 
Hi AHHZOTPOMHH, BbIUHCJIeHHbI€e TO MeTOAy MOJIEKyJIAPHbIXx op6ut (3), 
OTBeTCTBeHHO 6e3 yueTa M C yueTOM HHTerpaJiOB HeOpTOrOHasIbHOCTH, 
Foxe 9KCICPHMeEHTaJIbHble 3HaveHHA AHaMarHHTHOH aHMSOTPOMHH, 
uBefeHHpie B (4). 3a eHHMMy UpHHATa MWaMarHuTHad aHHSOTPOMNA 
wlekybr GeH30ua. [pu BHIaMCeHHH Ayreop HCHOJIb3O0BaIOCh TEOPeTHYCCKOe 
aueHHe [MaMarHUTHOH AHM30TPONMH MOJIeKyJIbI C€H3OUIa, BLITHCJICHHOe JJIs 
SCTHYTOUIbHOM MeTAJWJIHYeCKOH MOH 3TOH MOJIeKYJIbI. 

a 


Hecmorps’* Ha UCKJOUNTebHYyIO MpocroTy (busmyecKHXx mpeqcTaBae 
NeKalulHX B OCHOBE MeTaIHYeCKOH MOH MOJIEKYJIbI, NOMYYeHHBIE 
pe3yJIbTaTbl COrsacCyIOTCA C 39KCMEPHMeHTOM He xy2Ke, EM Pe3yJIbTATHI, 
JIYYeCHHbIe 10 MeTOY MOJI€KYJIAPHbIX OPOHT. 

ABTop lpHHocHT rayOokyro OnaroqapHoctb upod. M. I. Becesos 
ILeHHbIe COBETHI H OOCYXK][eHUA. 


Jlenuurpayckul rocyyapcTBeHHbIili yHHBepcuTer Tocrynuso 
um. A. A. )Knanopa 26 XII 1956 
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Horsayn Akayemun nayr CCCP 
1957. Tom 114, N14 ° 


PHSHKA 


r. B. CKPOL.KHH 


BJIAAHHAW CHJIbl TADKECTH HA PACIIPOCTPAHEHHE CBETA* 
(ITpedcmaeaeno akademuxom B. A. ®oxom 12 XII 1956) 


YpaBHeHHA 9e€KTPOMArHHTHOPO NOJIA B BaKYYMe B IIPHCyTCTBHH KOHeUHbIX 
Wc MOryT ObITb 3aNHCcaHbI B (OpMe ypaBHeHHi MaxkcBea WIA JBWxKYyUelcA 
Hi3OTpONHOH cpeybl. NapakTep aHH30TPOMHH B 9TOM cCyyuae ONpejemnetcs 
PucTBamMH MeTpHYeCKOrO TeH30pa. 

BeseycTBve Toro, YTO MpOcTpaHCTBeHHbIe MaCcIUTaObI B 3ajavax aCTPOHOMH- 
KOFO XapakTepa OrpOMHBI 10 CpaBHeHHI0 C AVIHHAMH JJIEKTPOMArHUTHbIX BOJIH, 
Ke paj{MO¥aCcTOTHI, KOS(PPHIUMeHTHI, BXOJAWLHe B YPaBHeHHA, OKa3bIBalOTCA 
<3BbIUaHHO Me/WICHHO H3MeHAIOWIMMHCA (YHKUHAMH KOOpAHHaT. TlocseqHee 
{:TOATEIbCTBO MO38BONHeET B OOMbINHHCTBE CIyYaeB OFPaHHYHTbCA NpHOHWKe- 
2M reoMeTpHyeckOli onTHKH. IIpHmMeHsasa MeToy, pasBuTeit C. M. Ppirospm, 
KHO ONpeeIHTb He TOJbKO XOJ JTyYeH, HO H H38MeHeHHe XapakTepa NOApH- 
{HH BOJIHbI BONb wyya. 

Oxkas3biBaeTcH, HallpHMep, 4TO IPH paciipOcTpaHeHHH TJIOCKOH 3JIeKTpOMar- 
THOM BOJIHbI BOJIH3H Bpallalolleroca MaCCHBHOTO Tela TpaeKTOpHA Jy 4a, BOOOMe 
Ops, He ABJIAeTCA MIOCKOH KPHBOH, a HCIIbITDIBAeT KPyYeHHe B CTOPOHY Bpa- 
Hua Tesla. [IpH 3TOM HMeeT MECTO TIOBOPOT TJIOCKOCTH MOJAPH3allMH, IHponop- 
OHaJIbHbIfi MOMeHTY MMIysIbCa Bpalljaioulerocs Tela. SameyaTelbHO, TO 
}OCKOCTb NOMApHsallHH MyueH, HCXOZAMMX H3 MOJHOCOB BpalifaroulerocA Tesla 
‘pacMpocTpaHAIOWHXCA BOb OCH BpallleHHA, Tak?kKe MOBOpayHBaeTcA Ha 
KOTOpbIii yroul B CTOPOHY BpaljeHHA Tea. 

PacmpocTpaHeHve 3JIEKTPOMArHHTHBIX BOJIH B BakyyMe B IIpHCYTCTBHH KO- 
“UHbIX Macc OMHCbIBaeTCA ypaBHeHHAMH 


;! 


Og f°? = 0; OnF 06 + OpFor. + IoF no = 0, (1) 

e 
fore SrorB Pea; (2) 
ePo%B — Vg Get oer (3) 


y 


_ BBowa TpeXMepHble BeKTOPbI NO Cxeme 
Legare Ds E); f°°— (H,—D) 


‘Tlepexo4a@ K BeKTOPHOH 3alHcH, Moyuaem cucTeMy ypaBHeHHH, (popMasbHO 
Baaroulyo c ypaBHeHuamH MakcpeJia B cpeze: 


aa aoe gaara fom divB = 0; 
c Ot 
re OD ae ae ae P| 
fO1 = divD = 0. (4) 


Teu3op 2°°*®, cBa3bIBaIOLHA MexKy COOOH BeKTOPbI NOMA, AHAJIOHYeH BCTPe- 
AIOILEMYCH B PCMATHBUCTCKOH TEOPHU ABH2KYIMUXCA AHHSOTPOTHBIX Cpe TEH- 


* TIpupogumpie B padoTe dopMyvibI AA Kpy4yeHHA Nyda H yrsa MOBOpoTa IIJIOCKOCTH MOJ1A- 
{gAllMU 3JIeKTpoMarHuTHOH BoB, ObwiM HomyueHbl A. P. IITHubIHbIM MO PyKOBOACTBOM aBTopa 


ne B 1951 r. 
W 


30py NICKTpHYeCKOM H MarHUTHOM MpOHMIaeMOCTH (1), [ua onpeyeneHun BH 
TeH30Pa HEOOXOAMMO 3HaTb COCTABIAIONIMe MeTPHYECKOLO TeH30Pa Lag. 

PaccMOTpuM B KayecTBe NpHMepa CTallMOHapHOe TpaBMTaMOHHOe TO] 
co3faBaemoe paBHOMepHO Bpalllaioulelica cibepuyeckOlt MacCOH fo. TIp Osh 
*KeHHbIC peliecHuA YypaBHeHHli rpaBuTallMu, OMpefeAloMMe Nome TAPOTeH 
B IIpocTpaHcTBe BHe Tesla, C BbICOKOM TOYHOCTbIO MOrYT ObITh Mpe{CTaBJeHk 
B Bue (?) 


2 
go ee h; git fos oe — pee == | — h; a = Lo. = serie, Mj., 


2y m 
roe h= a; {— TpaBHTalMOHHadA MNOcTOAHHAS; M— MOMeHT HMIly Ibe 


Bpalllaloleroca Teva. 
Tenepb, corsacHo (2), loJlyaHuM 


D=cE—[G,H]; B=yvH-+[G,E], 


rye 
1 


Sey 


10) 


2 
;p Gages ir, Mle 


=V g(—8™) a; 


B WeHTpaJIbHO-CHMMeTPHYHOM Tole He Bpaljaiouselica Macchi (G = 0) cBAgk 
MeXIY BeKTOPaMH IlOJIA CTaAHOBHTCH OCOGeHHO MmpocToH. | 
Jlnua mepvoquueckux MpoueccoR © = ck ypaBHenua (4) 8 paccMaTpHBaeMow 
cylyuae MIpHHUMaloT BUI 


rotE = —ik(uH+[G,E]); rot H =ik(e E—[G,H)). ( 


Ucnomp3ya paspuTpii C. M. Puiroppim meroj (*,4), OyqeM HCKaTb pelle 
HHA 9THX ypaBHeHHli B BUTE 


— > 


E= ion, eine. HS rile e—ik® | (9 


é Vu 


rye os HF wu &— hyHKunu koopyunar. IIpegcrapaa, Jasee, G u H B BHIE 
pAoB : 


6=G+¢6+--3 H = Hot tHit (10) 
HOwyYHM B HyJeBOM TIPHOJIMKeHHH CHCTeMy YypaBHeHuH JIA onpeqenenus 
Go U Ho: a : A 
[grad D—G, H,] +Veu Go =0; —VepHo+ [grad ® —G,G,]= 0. (IL) 


B nepspom npv6muxKenuu 


[grad OD —G, H| +Veu “3 =— rot H+ x [grad wu, Hols 
| (12 
—Va #+[gradD—G,G,] = — rong ots [grad «, él 

IIpupaBHuBad HyJO JeTePMUHAHT CHCTeEMbI OAHOPOAHIX JMHeLHEIX ypaB 

HeHHu (11), HaxoqumM 
[(grad @ — G)? — sy]? = 0. 

Takum oOpasoM, B HyJeBOM IpHOMKeHHA Nomyyaem O606meHHOe ypaB 

HeHHe 3uKOHaIAa: 


grad D—G=Vuue, (13 
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}— C\MHMYHIM BEKTOP B HallpaBeHUM pacipocrpaHeHHA BONDI B aHHOd 
#>. JIunuu mona BekTopa e coBMaaloT C JIMHHAMH TOKa SHeprHH aeKTPO- 
{MTHOTO TIOWIS. 


[H+ 6,=0 —H,+le€] =0, 


HO 3allHcaTb B (opme 


> 


6, = fin + fob; Hy =fib—fen, (14) 


(71 4 f,—MpoussoubHuble (PyHKUHH KOOPAHHAT, KOTOPbIe He MOryT OBITS 
W:7eNeHbl U3 HyJeBoro NpHOMxKeHHA; Nn H b— e_MHHUHbIe BEKTOPHI TvlaB- 
} HopMaim 4 OnHOpManH K syuy. Bextoppi n, b, e o6pasyior oproro- 
bHYIO CBASKY. 
Y/paBHeHHsA MepBoro npHOaHxKeHHA (12) Tenepb MOKHO TepemucaTp cue- 
MM OOpasom: 


[e, H1) oie eC a a {rot Pe [grad U5 Ho| ) 
ae oe 1 7 = (15) 
—F7,+[e, Gi] = eee Go — =~ [grad g, Sol} : 


YCOBHE PaspelIMMOCTH STOH CHCTeEMbI ypaBHeHHH COCTOHT B TpeOoBaHHH 
JorOHabHOCTH HX TpaBblx yacTeH K KaxKJOMY H3 JIMHeHHO He38aBHCHMBIX 
eumu TpaHcnonMpoBanHont OAHOpo,HOH cucTembl. KomO6unupysa mouryuato- 
eCi J[Ba yCOBUA, WouyyaeM OTCIOJa 3aKOH H3MeHeCHHA HHTeHCHBHOCTH 
Jib wyua HW BaxkHoOe COOTHOMIeHHE 


1/, (nrotn-+ brot b) = (egrad) V, (16) 


Y = arctg 2 | (17) 


yeqensiomjee yron V mexkyy ruiaBHOli HOpMaJIbIO K JIyYy H BeKTOPOM Go. 
SMOMb3OBaBIIHCh Jasiee H3BeCTHBIM 3 udpepeniHalbHOH reomeTpHu 
TIeCTBOM 


2 
: nrotn + broth = — + erote, 
1 p—pajluyc KpyyeHHA syya (BeEKTOPHOH AMHHM e), NOMyYMM, UTA, 4TO 
rad = d/ds, rye ds —9eMeHT JJIMHbI [YrH, OTCYMTbIBAeMOH B/OJIb KPH- 
i, ypaBHenue 


a =. +Ferote, (18) 
yeeMMOMlee 3AKOH MOBOPOTa MJIOCKOCTH MOMAPUsalMu 9/eKTpOMarHHTHOM 
IHbI IPH ee pacpocTpanHeHuH B Moe TATOTeHHA cihepHyecKH CHMMeTPHY- 
{4 BpalllarouleHcA Maccbl. 

Eca yruiopadt CKOpOCTb BpallleHHA 3Be3/[bl PaBHa HyJO, TO erote =0 
|/o=0. B 9ToM culyyae TpaeKTOPpHA Jly4a OKa3sbIBaeTCA IIOCKOH, a IJIOC- 
‘Th NOJAPUSauNH Ip ee pacipocrpaHeHuu He MOBOpayHBaeTcs. 

IIpapaa uacTb ypaBHenua (18) olpeemieTca, B KOHeYHOM cyeTe, reo- 
rpueii mpocTpaHcTBa H He 3aBHCHT OT YacTOTbI BOsHbI. Takum o6pasom, 
joule TAPOTCEHUA OTCYTCTBYeT BpalllaTesbHaA [MCHepCcHs. 

Ilpu pacnpocTpaveHHu BOJHbI B HalpaBeHHH, MapaJeJIbHOM OCH Bpallle- 
d Tesla, Jy CBeTa UCIbITBIBAeT He TOJIbKO 9SMiHIITEHHOBCKOe HCKPHBJIeHHe, 
MU 3akpy4MBaeTCA B CTOPOHY BpalleHHA Tela Ha yrou 


pees (19) 


Gi a eS 
; cere ” 
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octapasch pte .BpeMaA Ha MOBepXHOCTM BpalleHHaA KPUBOH iiHIUTeL 
TIpu 3TOM Cc yueTOM KpyYeHHA Myy¥a HMeCT MECTO NOBOPOT MJIOCKOCTH Md 


pu3auuu Ha yroul 


8yM 


3ameyaTenbHO, TO MVOCKOCT NOApu3alHH sy4yeH cBeTa, HYMMXy 
Tosioca Bpallaioulerocs Tela BYOJb OCH BpallleHHA, Take HCIbITbIBAeT Th 
BOPOT Ha YIrOJ 
M 
AV 3 aay 
rye R—payuyc Tena. Tlocmequee OOCTOATEbCTBO elle pas CBHETEbCTB 
06 aGcOJIOTHOM XapakTepe BPallleHHA B TeOPHH OTHOCHTEeJIbHOCTH. , 
Jina mydet, TepmeHHKYJIAPHbIX OCH BPaleHHA Tesla Z WH NapaJVJIeJIbHt 
HanpvHMep, OCH Y, TMOBOPOT MJOCKOCTH MOJAPH3alHH NO Ppa3sHble CTOPO 
WNOCKOCTH (xX, Z) MPOHCXOAHT B pa3Hble CTOPOHbI, TaK 4TO, eCJIH BOJIHA He 
¥3 —oo B +00, TO CyMMapHbIit NOBOpoT paBeH Hyvio. Jina BOJIH, HCIyuy 
HbIX IIOBePXHOCTbIO Tesla, B 9TOM CJIydae 


47M 


aS a = ie 


Muoxntenb 7 /c?~ 10~*, nostomy stbpeKTbI KpyseHHA HW NOBOpoTa Ml 
KOCTH NOJIApH3alHH MOryT ObITb 3aMETHbI TOJbKO pH BeCbMa OOVJIbIII 
sHayeHuaAx M/R?. Jina O6ObIUHEIX 3Be3, S(pPeKT BpalleHHA BeCbMa Ma 
Tax, yaa Comnua AY ~6-10°° cex. Samernpiit sdcbexT momyyaetca 
3Be3], THNa OebIX KAPpJHKOB. Tak, qin Kapsuka (°) L 745—46 AW = 1,65 ¢ 
Jia cBeTa, ujyuero OT BHeWIHero HCTOUHHKA, 2¢:pPeKT yABaHBaeTca. 


YpabcKHH MOHTeXHHYeCKHH MHCTHTYT Ilocrynuso 
um. C. M. Kuposa 26 VII 1956 


UMTHUPOBAHHASA JIUTEPATYPA 
1Vr. Tamm, KP®XO, u. chus., 56, B. 2—3, 248 (1924). 7? JI. JIaunay, E. Ju 


muu, Teopua noma, M.—JI., 1948. %C. M. Poutros, JAH, 18, 263 (198 
4C. M. Patros, Tp. ®HAH, 2, s. 1, 49 (1940). ®C. M. Tletpos, Mpupona, Me 


(1945). 


76 


Joraayn Akagemun nayx CCCP 
1957. Tom 114, N14 


BHO®H3SHKA 


B. T. KYJIMKOBA 


(ITpedcmaeaeno akademukom JI. A. Op6eau 10 I 1957) 


#} 3ajlauy HacTOALeH paOoTb! BXO{HO U3y4eHHe paciipeseeHuA HHKOPHOpH- 
G@HHbIX u3uyyaTeeH — wepux-144 wu wesns-137 B opraHu3mMe OepemMeHHBIX, 
/MpPYtOUlMX H KOHTPOVJIbHbIX MbIWeH. BMectTe c TeM HCCsIeOBaOCb IIPpOHHKHO- 
fe H3yuaTeeH B MOR HW BbIeeHHe HX C MOJIOKOM KOPMALLHX CaMOK. 

| Oomee paHHHX H3BeCTHbIX HaM paOOTaX H3yYasOCb MPOHHKHOBeHHe Yepes 
H(CHTY BHYTPb 0a Kak paqWOaKTHBHbIX, TaK M HepaHOaKTHBHDIX BeMLeCTB 
#). 3a nocaeqHNe Toss! BbIWeI pA paOoT, B KOTOPbIX OMHCaHbI pesyuibTa- 
Isyuenus HaKOMJICHHA PpaHOaKTHBHbIX BeLeCTB B MOe H BCKAPMJIHMBaeMbIxX 
JOTHBIX B YCJIOBHAX XPOHHYeCKOFO HJIH OJHOKPaTHOrO BBeeHHA W3syyaTe- 
Seamkam (', 7, °, °). 

iB HacTosmlell padoTe OObeEKTOM UCCJIEOBaHHA ObIIH CaMKH C Pa3HbIMH Cpo- 
4 O€PeMEHHOCTH H JaKTalHH. Obits! Oblin MocTaBseHb! Ha 48 OesbIxX MbILUIAX 
au H, pa3qeueHHbIX Ha rpyllbl: KOHTpOJIbHbIe, OepemenHple (8 u 15 Her) 
PpMaAlMe CaMKH C ipumioqom pasHoro Bospacta (oT | go 16 que). Uact 
11aT 43 3THX MOMeTOB OblJia H3bsATAa C TEM, YTOOKI OCTABLUIHMCH OblIO rapaHTH- 


j-aJ[MOu30TONbI WepHA HM We3HH BBOJMJINCb OMHOKpaTHO BHYTPHOpIOuIHHHO. 
PBL B ose 2,5 wCu Ha MbIIb, BTOpoli — 1 wCu. Uepes 4 qua B3pocapie 
MIM BCeX PPyMM OHOBPeMeHHO C MOJIOJHAKOM yYOHBaJIHCb H OObIYHbIM MeTO- 
| w3y¥al0cb pacipejesenue aKTHBHOCTH 10 OpraHaM Mbllllel, a Tak»Ke ompe- 
IAIOCb COJep2KaHHe palMOH30TONOB B TIOJe H y mMoTOMcTBa. CojlepxkaHHe 
HOaAKTHBHbIX 93JIEMeHTOB B MbIllliaTaX WepHeBOH pynnbl OnpeseAocb 
, 6- u 11-qHeBHOM BospacTe, a B esHeBOl rpynne — B 3-, 5- H 9-HeEBHOM 
pacte lyTeM JlemeHHA CYMMapHOH aKTHBHOCTH BO BCeM OMeTe Ha YHCIO 
uaT B HeM H BbIpaxkasOCb B IpOMeHTaX OT paHOaKTHBHOCTH, BBeJeHHOH B 
‘aHu3M MaTepH. AHaJIOrH4HO OMpeeANOCh COfepKanne WepHA H Wess 
mOpHone. IIpu BEryncneHHH COep2%KanuA WesuA BHOCHMAaCh NompaBKa Ha 
jonorsomenne B mpo6e. Coqepxanne WepHA UH We3sHA B CKeeTe MOCIHNTHIBA- 
‘bh WYTCM YMHOMKeHUA BEMUHHbI, XapakTepHsylouleH cofepxaHHe pajHo- 
(MBHbIX SJICEMCHTOB B G6eype, Ha 20 (*). 

Pesynbrarbl OMbITa C WepHeM MOKa3aIH, UTO OCHOBHAA Macca paHOaKTHBHO- 
r gajlep»KuBaeTca B even (30—36%) u cKeseTe (qo 11%). SameTHOH pasHH- 
B paciipefeieHuu WepHx B TaKHX OpraHax Kak TeYeHb, NOUKH, CeeseHka 
IMYHHKH M@KY KOHTPOJbHbIMH, OepeMeHHbIMH HM KOPMSAILMMH CaMKaMH He 
joyaocb. B Apyrux opranax OOHapy2KeHO 3HauHTe/IbHOe pasMyue. CraTH- 
fyecKad MpOBepKa peaJIbHOCTH CpeHUX BeMYMH NO cOfeprkanHIo WepuA 
aTKe 10Ka3ala, UTO Y MBIIel C OJHOMHEBHBIM IPHIJIOOM COep2xKHTCA aKTHB- 
TH 3HadHTeIbHO Sombie (0,48 + 0,086 %), sem B koHTpoue (0,09 = 0,022 %) 
= 0,005). Dro o6bxacHHeTCH TeM, UTO MATKa, HapsAy C TwaweHTOH, ABIAeT- 
6apbepoM, re saepxUBaAeTCA U3PAMHOC KOMHYECTBO AKTHBHOCTH. C yBeuH- 
[MeM BDeMCHH, Mpolleyiuero Moce pOOB (B HalleM OMNbITe Yepes 15 Hen) 
idk 


cOjlep2KaHve aKTHBHOCTH B MaTKe ypaBHHBaJIOCb C TaKOBOH B KOHTpOUe. Coy 
Kanne WepHA B miauveHTe TeM Oombie, YeM 6oulblue CpOK OepeMeHHOCTH, 
caMOK c 8-]HeBHbIM*CpOKOM OepeMeHHOCTH Ha 4 JeHb Tocwe BBeleHuA, BM 
WeHTe coyepxKanoch nepua 1,4 + 0,41%, y camox c 15-qHeBHOH OepemeHHOC 


M 


% 


— 
IMA 
Soma 


SY 
WN 


% om bbedennoeo konuvecmba 
% 
o on Ubebennoeo konuvecmba 


gs Y 
WW. 
ae ee a ae eT 0 A. g& 
K 15 6 See Jae eee aoe 
Cle Be 
Puck Puc. 2 


Puc. 1. Comepxxanue nepusa-144 B cKemeTe Mbillel: @— y JIAKTUpy!ollux camoK; 6 — y OepeMmel 
HbIX CaMOK, K —KOHTpouIb. [[uppbi— BospacT MbIaT HM CpOKH OepeMeHHOCTH 


Puc. 2. Conepxkanne ne3ua-137 B neuenu (J), moukax (JJ) u cenesenxe (J/J) y KOHTPOMDbHBE 
6epeMeHHBIX MbIUeli; K — KOHTpob; 8 u 15 — WHu OepeMeHHOCTH 


2,4+0,04%. Ha puc. 1 npuBefqeHo coqepxaHHe WepHA B CKeseTe QA BCE 
BapHaHToB onbiTta. Kak BHHO H3 pHCYHKAa, COJepxKanHe WepHA B CKeeTe yBeUl 
YMBaeTCA C YBeJIMYeHHeM cpoKa OepemenHocTH. IIpu BBexeHHM H30TOIa CcaMKé 
c 1-qHeEBHBIM MpHnO_OM Obim0 OGHapy2xXeHO, YTO B MX CkeseTe COMep*KUTE 
paWOaKTHBHOCTH B J[Ba pa3a Oomblie, YeEM B CKeJIeTe KOHTPOJIbHBIX . Came 
(P = 0,0002). NloppntienHoe coyepxaHHe WepHa B CKesleTe HaOIOMaOCb Ta 
y CaMOK, KOTOPbIM pajHOaKTHBHbIM H30TOT BBOAMICH Ha 6 u 11 Fenb MOE 
pogos. B cmyyuae BBeeHHA AKTHBHOCTH Ha 15 JeHb MOcIe POAOB cOsepxKaH 
WepuaA B CKesleTe CaMOK He OTIMYAIOCb OT KOHTPOJIA. . 

Tloqo6uaa KapTHHa NOBeJeHHA WepuA B CKesleTe OeEPeMCHHDIX HM JAaKTUPY! 
ULMX MbIlWeH OObACHAeTCA, T10-BHAHMOMY, TEM, UTO B CBA3H C OepeMeHHOCTHI 
MIpOHCXOAMIa CHJIbHaA JeMHHepamH3aluaA KOCTHOH TKaHH. B wax ompita 
K 15 QHIO Mocme pOROB OOMeH B KOCTAX IPHXOAUA B HOpMy. 

TakuM OOpa30M, HCCIeOBaHHe NOKa3as0 B OCHOBHOM OJHHAKOBYIO KapTHH 
pacipefeseHHA paMolepHA NO OpraHaM KOHTPOJIbHbIX, O€PeCMeHHHIX H JaKTh 
PYIOWMX MbILeH, 34 MCKIIOUCHHEM CKeeTa H MAaTKH. 

[lapanienbHo Obl WpoBeyeH aHaOrHUHbIi ONbIT C paqMOHsOTONOM 1e3H 
Ha puc. 2 npupegenbl XapakTepHble pesyJIbTaTbI 9TOTO onbITa. Y GepemeHHbl 
CaMOK BbICOKOe COfep Kanne We3HvA HaOMIOalOcb B NeveHH, WOUKAX H CesIe3eHK 
(P = 0,0002; 0,007; 0,016 coorpercrBeHHo). SayepxKKa We3sHA B yKa3aHHbl 
Opranax COXpaHAeTCA Ha MpOTAXeHUH BCE OepeMeHHOCTH, XOTA MOXKHO 3aMeTHTE 
4TO C YBeJIMYeHHeM CpOKa OepeMeHHOCTH COfep2KaHve AKTMBHOCTH MOCTeneHH 
yOpipaeT. B ocTanbHbIX rpynwax pasHHUbl B pacipeyeeHHH wWesua Mex 
OIbITOM H KOHTPOJIeM He HaGwIOJamOcb. 

Ha puc. 3 noka3saHo NpOHHKHOBeHHe paMOH3OTONOB vepes TiallenTy 
SMOpHOHaM HM TOCTYMIeHHe HX C MONOKOM KOpMSIuX MaTepeli MOTOMCTBY 
Hs pucyuka BUHO, UTO C yBemu4eHHeM CpoKa GepeMeHHOCTH cojjepKaHHe U3uJ) 
yaTesel B IMOpHOHaX BOspacTaeT: Ha NOSHUX cTaquAXx pasBuTuA (15—17 yHE 
SMOpHOHbI coxepxKaT B 4 u 10 pas Gombe WepuA M Wesua, ueM Ha paHHu 
crayquax (8 jueii). 

HosopoxyenHbie MpIUaTa, UTaBIuMeca B TeyeHHe T€pBbIX UYeTbIPeX JHE 
*KHSHH MOJIOKOM CaMOK, KOTOPbIM OblI BBeeH paHOH3OTON, coyepxKal 
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mpqHem 10 0,4—0,5% oT KonMYeCTBa LepHA BBeeHHOFO MaTepsiM; MbIlIaTa, 
Sipbie HauyaJIH NOWYYaTb MONOKO OT AKTHBH3HPOBaHHOH MaTepH B O6ouee 
@ueM Bospacte (11 uw 15 quel), coqep2xKanu aKTHBHOCTH 3HauHTeNBHO MeHbIe. 
ePpH BBeeHHH WesHs CaMKaM C pa3HbIMH CpOKaMH JlakTalluu (oT 3 Jo 
Huei) Opli0 OOHapyKeHO, 4TO B KaxKOM JeTeHDIUUe coyepxuTca 10 0,6— 
©) OT MepBoHayaIbHO BBeeHHOH B OpraHu3M MaTepH aKTHBHOCTH. 
(@lonyyenuble pesyJbTaTbl MOSBOMAIOT CleaTb BbIBO, UTO esti IIpOHUKaeT 
@o24¢c Comper CKOPOCTbIO H BbIeAeTCA C MOJIOKOM B OOVIbINHX KONHUECTBAX. 
MICOKOH CKOpPOCTH BbIJeIeHHA 
$C MONOKOM H38BeCTHO H H3 
‘AX paooT (°), B KOTOpbIX ObI- 
#OnApyx*eno, uTO WesHii, BBe- 
(BIH KOpOBe, BbIJ[euIHeTCH C 
YKOM B KONHYecTBe 13% 3a 
PneH OIIbITa. 

#3 ONOHeHHe K H31I0%KCHHOMY 
[HOBHMCA Ha Jipyrux OMbiTax, 
ONHCHHbIX Ha MbIlUaTax TOL 
funn. M3yuanacb nepejaua 


MpoBaHuHoro lepusa-144 HoBo- } 
P eo Pue. 3. Ilepenaua mepua-144 (a) 1 wesna-137 (6) 


ee eM a BRE Bos NJOFY H MOTOMCTBY; CTpeJIKa NMOKa3bIBaeT MOMeHT 
PHHe ero c mowoKoM. JIA polos 


CHPpOBaHHA WepHi BBO,NICA 
|OKpaTHO BHYTPHOPIOWIHHHO B 
x 10 4 25 Cu na Mmpimb 3a 243 HesenH AO Havasa ONbITa. 3a STOT cpoK 
BBeJCHHOM AaKTHBHOCTH BbIJe@JIHJIOCb, OCTaBlaicAd %Ke BBIJeIAIacb 


/ 


0 


%om bbedennoeo konuvecmba 


10 20 30 40 On. 


@KIbI HOBOPOXKeHHbIM, He3aBHCHMO OT JO3bI M3sydaTelA, cofep Kas 
0,03% BBeyenHol MaTrepam akTuBHOcTH. B nepHog BCKapMJIMBaHHA Yepes 
OKO MOCTyMaH CuIeOBbIe KOJIMYeCTBa AKTHBHOCTH. Boobme, B OTHOWIeHHH 
jusl 9TO He HpecTaBIaeT 3HauHTeIbHOrO HHTepeca, TaK Kak Ip Nepopasb- 
I BBeeCHHM OH BCACbIBAeTCH B H€3HAYHTCIbHbIX KONHUecTBaX (4). Uccneyo- 
fe MOTOMCTBa AKTHBHbIX CaMQK B Pa3Hble CPOKH NOce pORMCHHA TOKaszauo, 
B MBIUIaX COXpaHseTcd BbIHeCeHHad aKTHBHOCTb (0,03%) BoanoTb Jo 
lecauHOro BOspacTa. 

Takum oOpa3oM, Halllv OMbITbI! NOKa3aiH, 4YTO XapakTep pacnpeyenenusA 
(HOH30TONOB 3aBHCHT OT (bu3sHONOTHYeCKOrO COCTOAHHA OpraHusma. Beeje- 
WepHsa caMKamM C 1-HeBHBIM MIpHIIOOM BuleveT 3a coool yBemnuueHHe conep- 
HHA AKTMBHOCTH BJBOe B HX CKeleTe 10 CpaBHeHHIO C KOHTpoOuJiem; We3sHli, 
JIGHHbIM Ha (bOHe OepeMeHHOCTH, 3aJepXKUBaeTCH B 3HAYHTCJIbHBIX KOJIH- 
TBaX B WeveHH MouKax Hu cesle3seHKe. Payuolesuli ropa3sqo WHTeHCHBHee 
SHUKAeT B WO u BbIemAeTcA c MOOKOM. LlepHi, PUKCHpOBaHHbI B Opra- 
3Me JO GepeMeHHOCTH, BbIeAeTCH C MOJIOKOM B HHYTOXKHO MA\JIbIX KOJIN- 


TBAX. 


Vincrutyt 6uonoruu Tlocrynnuio 
Ypanpexoro dunnana AKxayemuu nayK CCCP @) 1 iRiayye: 
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Macassagne, C. R. Soc. Biol., 129, 248 (1938). *S. I. Teresa, Bull. Biol. 
l., Exp. URSS, 3, 452 (1937) 


79 


 Jlonnaygm Akagemun nayx CCCP 
fe 1957. Tom 114, N14 


‘ 


r. 1. TOPOMNOBA 


JIEMACTBUE PEHTTEHOBCKHX JIYYEA HA HYKJIEMHOBbIM OBMI 
B NEYWEHU 


(IIpedcmaeaeno axademukom JI. A. Op6eau 29 I 1957); 


HapyuieHve HyKsjeHHOBOrO OOMeHa B Pa3JIMYHbIX TKAHAX TO BJIMAHM 
HOHUB3HPYioleli payuallun ycTaHoBeHo pagom padot (* °).[]oKa3aHo, 4TO B OOF 
YeHHbIX TKaHAX 3aTOpMoxeH cHHTes JTHK (°°). Wmerorcs JaHHble H OO M3MeHe 
Huu (pH3HKO-xuMMYecKUX cBOlicTB JIHK, BpiqeseHHOH u3 TKanel OOJly4eHHE 
XKMBOTHHIX (191), BobuHHCTBO yNOMAHYTbIX HCCIeOBaHHH MpOBeeHO Hy 
UeJIbHOH TKaHH 6e3 AUudpepeHunallHH XMBbIX KJIETOK OT MOPHOWIMX BO BpeMy 
oOs1yyeHua. Cuwkennue cofepxKannxA JIHK B TKaHaAX BO MHOrMX CJlyyanx 
2KeT ObITb COBACHEHO HE YMEHbINeHHeM ee B Apax, a COKpallleHHeM Camo 
yucsa Ajep B TKaHH. IlosTomy A BbINCHeHHA MeXaHH3Ma J[eEHCTBHA HOR 
3HpylolleH pajluallwH Ha HYKJICHHOBbIM OOMeH LWeecooOOpa3sHO H3y4HTb © 
jepxxanve JIHK ue TombKO B WebHOM TKaHH, HO HM B H30JIMPOBaHHbIxX Apax 
BbIeJICHHbIX H3 9THX TKaHeH. 

B nacrosmel paOore MbI HCCJIe4OBaJIH KOJIHYeCTBO Alep B TKaHH, COep2KauHl 
HyksJeonpotenyjoB u JIHK B aqpax, a TakxKe H3MeHeEHHeE XHMHYeCKOFO COCTa 
AWHK, BpiqeteHHOH W3 4MCTHIX AJlep TKaHH MeveHH KPbIC, YOMTHIX Ha Pa3HBl 
CTaqWAX JIyYeBOH OoesHH. 

[lofonbITHbIe 2XHBOTHbIe, KPbICbI-caMUbl, Becom 170 r, No_BeprasHcb OOWLEM 
OOJIYYCHHIO MMHHMAaIbHOH aOCOOTHO JleTavIbHOH O30 uJ bTPOBaHHB 
(0,5 mm Cu + | mm Al) pentreHospcKux my4el, paBHol 650 r. 

DKuBOTHbIe 3a0HBasmuCcb Yepes 60 u 180 MuH., 3 u 6 CyTOK Tocme COy4eHHS 
Kpbicbi cofep2KaJIMCb Ha OObIMHOH BUBApHOH AueTe. 3a 20 yac. AO OOesraBAR 
BaHHwi Y HHX OTHHMaJcH KOpM. Ha kaxkfblt cpok syueBolH Ooe3Hu Obl 
MOCTaBJIGHO 110 6 OMBbITOB. } 

M3 TKaHH MeYeHH KOHTPOMbHbIX H OOMYYCHHDIX KPbIC BbIAeIANHCb UCTHI 
Aj\pa, H3 KOTOPbIX NOvyuasIHCb CyXHe pelapaTbl HYKJICOMpOTeH JOB (AePHbL. 
6enkos) u JIHK. . 

Bu wenmeuue sagep. Jlevenb u3smMembyanacb c 10-KpaTHbIM O6beMO! 
XOOAHOH 0,75%-i MHMOHHOH KUCOTEI B TeyeHHe 10 MuHYyT B CKOpOCTHO 
pa3sMebunTene. Ecau TKaHH Opanocb Oombme 20 r, TO BpemMaA pa3sMeJIbUeHH 
yBeluuuBaloch AO 15 mun. TlonHora paspyWieHHaA KeTOK KOHTpOsmMpoOBanac 
MOJ| MHKpOCKONOM. 

[locne yqanenua nenbl LOOaBseHvem 3—4 KalleJib OKTHIOBOrO cHupTa rome 
reHaT (PuIbTpOBacA Yepes 20 cnoeB MapsH. Ha mapvie ocTaBasica OenbIi BOOK 
HHMCTbIM OCAOK, COCTABJIAIOWNH OKONO 2% Beca B3ATOH IA pa3sMeJIbUeHHA TKaH 
KOHTPOJIbHbIX H OOYUeHHIX Kpbic. IlouyyeHHasd CycNeH3HA OCTOPOXHO Hé 
CllauBaslacb MHMeTKOH Ha 5O ma 10%-H caxapOs3bl, MOMeLLCHHOM B OXJ1axKCHHBI 
WeHTpHPyKubIe CTaKaHbl EMKOCTbIO B 250 Mu. Tlocae 10-munyTuoro neuTpudyrt 
poBanuxA mpv 1000 06/mMuu spa, Kak Oomee TAXKEbIC SICMECHTbI CYCHeH3HI 
Oca aIHCb Ha WHO, a BCA OCTabHawd Macca IWHTOMMaSMbl OCTaBaylach Ha 
cmoeM caxapo3bl. PKHAKOCTb Hall ApaMH CIMBasacb, Apa cycneusupoBaMe 
B 200 m10,1%-i JMMOHHOM KMCAOTHI HM BHOBb HacuanBancb Ha 10%-ii pacTBO 
caxapospl. [Tocure 10-MunyTHoro WeHTpudyrupoBanua mp 1000 06/muH xu_KOCT 
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K cmamoe I’. IT, Toponosoti, cmp. 80 


Pue. 1. Hapa, BbijeieHHble H3 TKaHH TleveHH 
: KOHTPOJIbHBIX Kpbic (/), Yepes 3 aca (2), 3 cyToK 
(3) u 6 cyToxK (4) nocme oO1y4eHHA 


K cmambe H. JI. Posexqencdd, E. K. Owe, cmp. 143 


Puc. 2. Buy nopepxHocTH aJIOMHHHeBbIX 93/IeKTposoB, padoTaBuIx B Mape 
c uupKonuem B 3% NaCl: a—B orcyTcrsue H3J1yueHHA Mp KOMHaTHOIt 
Temnepatype; 6 — mp oOJly4YeHHH WHpKOHHeBOrO KaTojla 
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ENCHIBATACh, a Apa [Bax bl NPOMbIBaNIHCh 10 200 ma xomo0_HoH 0,1% = 
WIHOW KHCJIOTOM WH B3BeIUMBaJIHCb *. 
#2TOTA NO YYAeMbIX Aep KaxK [hI pas KOHTPOMMpOBasacb NOY MUKpocKonoM. 
@, BbIAeICHHbIe 3 TKAHH MeYeHH KOHTPOJbHBIX H OMbITHBIX KPbIC, Mpe{cTaB- 
ua puc. 1. Agpa o6ny- 
IX 2XKHBOTHBIX YBeJIHUeHBI me 
meme H HMeIOT 3epHUcTOe 
Hue. OOonoukKa ue Beerya 
H o6osnayena. 80 
FOnyuenue WHK us 
ip. B OcHOBY BbIJ/e@IeHHA 60 
©. u3 sep Obit nom0%*KeH 
j UWmuytau TauraysepaB gy 
H®ukawnn Wxetizepa, pas- 
TaHHbDIM = IA Ss We bHOM 
u. B 9ToT MeTOX Obl BHe- 
) 4Ba u3MeHeHus. 1. Tana 
jeHuA — BOOpacTBOpuMbIx AS 
}0B pa Baxqbl mpo- 
aiucb 50-kKpaTHbIM OObeMOM 
momormyeckoro pacTBopa, Puc. 2. Cogepxanne sajep B TKaHH (A) H HyKsJeonpo- 
Pacaumero 0,01 Mi aunon- coyzone mapas) a enya near (B) pest 
>, pe ae 3atem 3—3 uaca, 4—3 cyToK, 56 cyTOK i 
buble OeNKH (B OCHOBHOM 
M€ONPOTeHAbl) OcaxK auc 
'-H TPHXJIOPYKCYCHOH KHCJOTOH WH TpHxKAbI MpOMbIBamucb 20-kpaTHbIM 
smom 1%-% TpuxXMOpykKcycHOH KuCNOTHI. PKupbl S9KCTparHpoBasINCb cMe- 
cmupta u odupa. Benkn BBpICyIUHBaIHcb 93S*MpOM H_ B3BeILIMBaJIHCb. 
‘acTBOp Nlocye WleOUHOrO ruypomH3a HyKJeonpotenya (B | A NaOH) cuayana 
Tpamu3oBanca 2 H HCl go pH 5,8, 3arem HK ocaxjanacb J06aBleHueM 
OBHHHOrO O6bema xom0qHOH 10%- TpuxmopyKcycHon KucsoTH. Jia ounct- 
OT upHmMeceH JIHK skcTparupoBauacb 3 OCayka ropsyeH TpuxXNOpyKcycHoH 
noToH. B nowyu4eHHbIxX pacTBOpax OlpesemAnOcb cofepxanHvHe JIHK no doc- 
y (metoyjom ®ucke—Cy66apoy) u asoTy (m0 Koxseuto). 
MeucTBue AYUYHCTOH SHEPTHH HA cCORepKanune 
ep H HYKmMeOMpOTeHAOB B TKAHH NeveHH. Ha kaxgnit 
K JyueBon OonesHH NOcTaBseHO 10 8 onpIToB (puc. 2). M3 nowyyeHHbIx WaH- 
cleqyeT, YTO B NepBbIt vac NOcMe OOyYeHHA BeCOBOe KOJIHYeCTBO BbIJe- 
HbIX Aep agqano Ha 12%. Uepes 3 vaca coqepxKanne Aflep B TKAaHH CHW Ka- 
> Ha 30%. 
Ha TpeTbH CyTKH Jy4eBoll OoesHH Bec MeYeHH HeCKObKO YBeJIMYIMBAICA 
11%). AGcomroTHOe KOMMYeCTBO MOJYYeHHbIX Aep TaK2%Ke YBeHYABAOCE. 
aKO BbIXO Ajlep B MpOWeHTaX OT BecCa TKaHH OCTaBaJICA Ha NOHWKCHHOM 
BHe J[O KOHIa OMbITAa. 
TapauienbHO C YMeHbINeHHeM Beca H30MMPOBaHHBIX sep CHM2*KAaIICA aOco- 
HbIdi BEC HYKJIeEOMpOTeHAOB. OTO CHWKeHHe HaYHHaOCb C MepBoro yaca NO- 
ayuesoro Bosyeiictaua. Ha TpeTbu CyTKH JIydeBOH OoesHH OMHOBpeMeHHO 
3eIUUeHHeM aOCOJIOTHOTO KONMUeCTBaA Afep yBeHUNBaNOCch HU aOcO/IOTHOe 
HUeCTBO BbIJeeHHOrO HyKseompoTeuja. OHaKO MpOWeHTHOe coOjlep2kaHHe 
meOMpoTeufla B AMpaX OCTAaBaJIOCb Ha IOHWKECHHOM YPOBHE B TeyeHHe BCero 
I@pHMeHTa. 
Sc MOscueT cOsepKaHuA HYKJCOMpOTeHAa MpOH3SBOAMTb B IpoweHTax OT 
“TebHOM TKAaHH, TO Hapyulenue OyfeT BbIPaxKeHO Ooee pesko. Tak, Yepes 
yaca Toce OOMYIeHHA Mafenue Cofep%KaHuA sAepHEIX OeKOB OyeT paB- 
17% , uepes 3 daca — 43%, uepes 3 cyToK — 39%, uepes 6 cyTOK — 41%. 
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* BpuueonHcaHubIM MeToszoM B TeyeHHe 14/. 4ac. MOXKHO BBIJeIHTb YHCTHIC Apa H3 TKAHH 
IM, MOURK WH CAH3HCTOH KUMUIeYHHKa KPbIC H KPOJIMKOB. 
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CneqopaTesbHO, CHYKeHHe HYKJEONpOTeH OB B TKaHH OObACHACTCH Kak ¢ 
2KeHHEM KONHYeCTBa Aflep, TAK H YMeHbIeHHeM cojjep2KaHuAd HYyKJeOnporer 
B Ay[pax. 

JleicTBue aAyuucTOH S9HEPrHH HA COOP Ka 
JHK 8B Aq pax HU3MeHEHHE C€e XHMUVECKOTO COCTS@ 
Kak yxke ynOmuHaslocb, onpejesenue cogepKanna JLHK npousBoqusocb Bo 
MapaTaxX HYKJeONpOTeHAOB, BbIeeHHHIX u3 Agep. Llomyyennbie pesyJbT 
Il€peCUHTHIBAJIHCb Ha CbIPO BeC TKAHH HM CyXOH BeC HYKJICONpOTeHOB. | 

O HapylleHuwH xuMuYeCcKOrO COCTaBa AWHK cyquau 10 u3MeHeHHIO OTHOI 
HHA MexKy as0TOM Hu ocpopom. 

Cpequve JaHHble IpeycTaBeHbl Ha pvc. 3. AnaJIM3 NOJYYCHHBIX pesyJbTa 
lOKagaJI, YTO Yepes Yac MOce yYeBOrO BOsfetcTBuA coyepxKanHe JIHK B Hei 

HOM TKaHH YMeHbIlaeTcaA # 
7 | 33% (A), B TO BpeMA Kak) 
G0 afpax ee KOjMUeCTBO TNajag 
TOMbKO Ha 7% (Bb). . 

CreqoBaTeIbHO B 9STOTI 
pHog peskoe nagenve JIHK 
TKaHH OObACHHAeCTCA YMeHbIL 
HHeM 4HCIa Aep. ITO xopol 
corjlacyeTca C HallMMH \aHE 
MH 0 cOjepxaHHIo sAzep 
TKaHH. 

Uepes Tpu yaca nocuie 00m 
yeHHa kKomnuecTBO JIHK 


N 


N 
N 
N 
Be i fT ak 

A & 


lea. 
QK MW, 


SS 


3 
~ 4 Il@JIbHOM TKaHH CHHKaOCb 
Puc. 3. Cozepxanue P JIHK 8 uenbuolt Tkanu (A)u 60%, a B SApax TOMbKO 


B A[pax, BbIeCHHbIX H3 TKaHH MeyeHH (5), u comep- 21%. B Jlasbueliliem cojepxKi 


*aHne asotra B JIHK (B). OGosHauenna /—5 co. 


puc. 2 Hue JIHK B TKaHM yBeJHul 


BaJlOCb He3HAYHTEIbHO, a 
Apax NpvOsMKaOCb K HOPM 
Uccneqopanve JIHK, BpiewenHoH u3 sajep TkKaHH neyeHH OG/JyUeHHB 
KpbIC, NOKa3aJIO HasMUne OMpeeJICHHbIX HapywieHH ee XHMMUECKOFO COCTAaBe 
B mpenapatax JIHK, Bpigjenenubix 43 Ayep NeveH KOHTPObHBIX 2KHBOTHBI 
OTHOMIeHHe Me%Ky as0TOM MH ocopom paBusAocb 1,65. Uepes 1 vac mocue € 
JIYYeHUA STO OTHOWeHHe He U3MeHAMOCh. Uepes 3 yaca Mocue yyeBorO BOsIel 
CTBHA COfep2KaHve a30Ta YMeHbUaOcb Ha 29% (puc. 3, B), a doctopa ua 214 
(puc. 3, 5). B pesysbTare HeaqeKBaTHOrO yMeHbIeHHA a30Ta u chocopa OF 
HOWeHHe M@KLY HAMH CHH2Ka0cb AO 1,4, Ha qanbHetwux stanax myyueBol 6 
Je€3HH MpupocT ociopa mpoucxogus Ha Oouburyo BeHYHHY, 4em azoTa. II 
STOMY OTHOLeHHe MexKy a30TOM H ocdopom OpiiO NOHM2KeHHBIM. 
3akatouenue. Vonusupywoman paquallua BpisbiBaeT yMeHbIUeHH 
coflepxKanuA Aep B TKAHM NeveHH. OTO HapyllleHve HauMHaeTCA Yepes Yac NOCH 
OO YYeHHA HM yepxMBaeTCA Ha MpOTMKeHHN BCero SKCHepHMeHTaNbHOrO ME 
puoga. Haumenpuuii BbIXO] Aep B HalHX ONbITax HaOwOfaeTca yepes 3 ac 
mocsie Jy4eBoro BOselicTBUA. 


Cojlep2kanne HYKJICONPOTeHAOB B TKAHH H3MCHACTCA B COOTBETCTBHH C YMeHI 
IeHHeM B HeH KONMYeCTBA sep. 

Yepes uac nocne o6myyenua cofepxkanve JIHK B saqpax cymlecTBeHH 
He usMeHseTca. MakcvMajibHoe cHwxKeHHe (Ha 21%) Ha6smoqaeTca yepe 
3 vaca moecie myyeBoro BosgfelicTBua. B janbuelinem MIpOHMCXOAMT HOpMasH3é 
mua. HesnaunteibHoe cuwxkenve JIHK p ApaxX HW JlabHeliwiee ee BoccrTé 
HOBICHHE YKa3bIBaeT Ha COXPaHHOCTb (PepMeHTHBIX CHCTeM, CHHTe3Hp yIOllE 
HYKJICHHOBBI€ KHCJIOTHI, B YICMeBIUMX ApaX TKaHelt OOYUeHHBIX KDBIC. 

HaOstoqaemoe MHOrMMK aBTOpaMH pe3sKOe cHMxKeHHe coyepxaHua JH 
B TKAHAX OObACHACTCA JBYMA IpHyHHaMH — pe3KHM YMeHbIUeHHeM YHCIa Aye 
B pesyJbTaTe rHOerH OOYYeHHBIX KeTOK HEKOTOPBIM YMeHbIUeHHeM HYKJIeP 
HOBBIX KHCJIOT B sfpax. 
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SHOBpeMeHHO C yMeHblleHHem KomNYecTBa JIHK B aqpax mpoucxoguT u3- 
jie ee XHMHYECKOTO COCTaBa, YTO BbIpaxKaercn B CHWKEHHM” comep2xKaHHA 
WB ee MOIeKyule. M3meHenne xumuueckoro cocraBa JIHK naunuaetca TOmbKO 
#3 vaca mocie OOMyYeHHA MH HeECKONbKO BOCCTaHaBNBaeTcA Ha 6 CYTKH 
Ou OoesHH. 

HCHbIUeHHe KOJIMY¥eCTBa a30Ta B MOvieKysie JLHK moxerT ObiTb OObACHEHO 
IW€HHeM H OTINeMJIeHHeM MypHHOB. CoriacHO COBpeMeHHIM Tpej{cTaBsie- 
}}O CTPpOeCHHH HYKJICHHOBbIX KHCJIOT, He HCKJIOUeHA TaKXKe BO3MOKHOCTH, 
Q oOyYeHHBIX TKAaHAX CHHTeSHpyIOTCA CBOeOOpasHble HYKJICHHOBbIe KHC- 
/C MeHbIUHM COfepkaHveM a30Ta B pesyJIbTaTe NpeoONayaHuA ajleHHH- 
(OBbIX Tap (Oonee OefHbIX a30TOM) Hal ryaHHH-WHTOSHHOBbIMH (33,14), 
pakTep H3MeHeHHA XMMHYecKOrO cocTtaBa JIHK Bo Bpemenu sBAAeTCA 
|HHTeJIbHbIM yKa3aHHeM Ha KOCBCHHOe€ BJIMAHHe PeHTTeHOBCKHX Jyueli 


I7KN@HHOBbIA OOMeCH B TKAaHAX. 


IMTHPOBAHHAS| JIATEPATYPA 
D 
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Tlornagp Akayemun Hayk CCCP 
me 1957. Tom 114, N 4 


MW. WH. YEPEMYUWIEHWLEBA 


MV3Y4EHHE COAEPKAHHA HYKJIEMHOBbIX KHCJIOT B ONYX 
BPOYH—IIMPC Y KPOJIMKOB MPH BO3XEMCTBHH YJIbTPASBYk 
BOJIbIUOM HHTEHCHBHOCTH 


(IIpedcmaereno axademukom 1. A. Op6eau 29 I 1957) 


3a mocmeqHee BpeMA NOABHOCb OOMbINOe KONHYECTBO HCCIEMOBaHHH, 10 
WICHHBIX OMOOPHYeCKOMY JeHCTBHIO yJIbTpa3sByka. OfHaKO BCce OMyOJIMKOB 
HbI€ PpaOOTbl OTHOCATCA K yJIbTpasByKy MaJIOH MHTeHCHBHOCTH (2—5 B1/G 

YslbTpa3sBYKOBbIe BOJIHbI MaJIOH MHTCHCHBHOCTH KaK IIpaBHJIO BbISBIB 
paspylulenne u ruOemb keTOK. JInuIb MpH HEKOTOpbIX peKuMaXx (3HAadUTeM 
cOKpallleHve BpeMeHH) HaOsmOaloTcA TOHKHe OHOXHMHYeCKHe UH PH3HKO-X 
yeCKHe H3MeHEHHA, He CONpOBO*KAalollvecA HAapYyWeHHeM LWeJOCTHOCTH KJ 
12), y 
SajlayeHi JaHHOrO UCCeqOBaHHA ABJIAIOCb THCTOXHMHYeCKOe U3y4el 
. H3Me€HEHHA HYKJICHHOBbIX KHCJIOT, HacTyMaloulHX B OMYXOJIEBbIX KJICT! 
TIPH BOSeHCTBHH yJIbTpa3sByKa OOJIbLUOH MHTCHCHBHOCTH. 

Uccaeqopanve mpopogusocb Ha onyxomH Bpoyu—IIupe y KpouMKoB 
10 qeHb nocie npuBuBKH. Ja yOOcTBa O3BYYHBaHHA AMYKO pH puBA 
ONyXOH NepeqBurasocb NO chel\HasbHO paspa6oTaHHOH MeTOAUKe Ha Tepejuk 
TIOBEPXHOCTb Sepa HW NMOAWHBaNOch TaM. OsBy4YHBaHHe ONyXOJIH MpoMsBo} 
JOCb IIpH IOMOMIM YJbTpaakycTHYeCKOH yCTaHOBKH BbICOKOM MOMIHOCTH, CK 
cTpyHpospaHHok A. K. Bypossmm (3), mo metoquxe I. JJ. Augzpeescxon (4) 

[Ipumenssica cilefyiouluH pexHM: MouHocTb 150 Bt/cm?, Bpema 1,3 ce 
yacrota 1500 xry. KponuKu 3a6uBamucb yepes 30 MuHH. MOCce BOSJeHCTBI 
OsBy¥eHHad ONyxouleBad TKaHb HCCIeOBaacb 10 ypoBHsaM: I ypoBenb — Hi 
Oonee OH3KHH K H3myuaTemio, II u III] — nocneqospatenbuo oTaneHHBle 
Hero. CoorTBeTcTByiollMe YpOBHH H3y4aHcb WH B HeOSBYYeHHOM Onyxoues 
TKaHu (OT Mepudepuu kK Weutpy). Matepnan d@uKcupoBasica B KuAKOCTH KapE 
HM OObIUHbIM OOpasoM 3asIMBaJIcA B Napadun. Cpesbi omyxoueBoli TKaHH OKpal 
BaJlHCb 10 Bpatie u no Denbreny; KpOMe Toro, HeEOKpallleHHble Cpesbl HCCI, 
BaJIMCb B yJIbTpapuoseToBom MuKpocKkone (MY®-2) B o6nacTu cneluduyeckt 
MOPIOMeHHUA HYKJICHHOBbIX KHCIOT (265 My). 

Onyxo1b Bpoyn—IIupce, Kak oueHb 30Ka¥ecTBeHHOe HOBOOOpas0BaH 
XapaKTepH3yeTCA 3HaYHTeIbHOH BapHaOWJIbHOCTbIO B COJepKaHHw HYK eH 
BbIX KHCJIOT B KJI€ETKaX Pa3HbIX y4acTKOB. Ilo JaHHbIM MHOrHX HCCMeqOBAaTe: 
(°,°) collepxKanve B KeTKax PHOOHYKeHHOBOL KUCAOTHI (PHK) spase 
OTpaxkKeHHeM HX YHKUMOHaNbHOrO cocToHHuA. KuneTKH %xH3HeeATeIbE 


Puc. 1. Ymenputenue coxepxanua PHK B knerKax omyxomesoli TKaHH nocme O3BY4HBak 
Muxpotororpapus B YJIbTpapuoeToBbIX y4ax (265 mu). O6. 65, ok. 7: a — KNeTKH Heo! 
YeHHOHK OyXONeBOH TKAHH (KOHTposb); 6 — uepes 30 mun. Tocne o3ByuHBaHUA (ompiT) 
Puc. 2. Wamenenne cogepxxanna 4 crpyKtyppt PHK B omyxomesbix KneTKax Mocne O3BYUHBak 
Oxpacka mio metoxy Bpame. Cpapuntenbapii muKxpockon. O6. 90, ox. 10: a — xourpi 
6 — OnbIT 
Pue. 3. M3menenne crpyxtypst THK B kneTKax omyxonesoli TKaHH (osBy4HBaHHe 6e3 KO? 
Peaxuna Dénprena. O6. 90, ox. lO <a KOHTPOJIb, 6 — OMBIT 
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Tv. 114, Ne 1, Uepemymenuesa 
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OB ONyXOJIeBOH TKaHH O4¥eHb GoraTst PHK, koropas B Bue MesKUX 
MUeK, PIbIOOK HIM paBHOMepHO pacmpeyemsnetcn mo Beey wWHTOMasMe 
OHICHTPUPYeTCA B OKOOAEPHOH 30He, OOpasyxA Oouee rpyOble KOMIMVIeKCHI; 
ApaBuso, Audppysnoro pacupeyenenun PHK ne na6smogaetcn. AApeuuKu, 
10 MOCTHralolve 3HaYHTeJIbHOH BeJIMYHHbI, TOKe OYeHb GOoratTEr PHK 
f, a). 

PH u3yYeHHH Cpe30B O3BYYeHHO OMyXONeBOH TKAaHH B TepBy1O Ouepeyb 
maeT Ha ceOA BHUMAHHE, YTO yJIbTpa3BYKOBbIe BOJIHbI OONbIUOL ~HHTeCHCHBHO- 
IPH KOPOTKOH SKCNO3HILMH HE BbISLIBAIOT Pa3spyIUeHHA KJIeTOK, UTO MOJ- 
KlaeT HCCeOBaHHA, MpOBeeHHbIe B Hale sadopaTopuu. B To xe 
A ONYXOJIEBbIe KJI€TKH XapaKTepH3yIOTCA HaHUneM IyOOKHX MHTOXHME- 
1X usMepeHuli. Tak, HaOmiojqaeTca O6efHeHHe KmeTOK PHK; Bb sgppmuKe 
HHUA €€ KOJIMYECTBa YJIOBHTb He yfaeTca (pvc. 1, au 6). B kneTKax o3sBy- 
OH OnyxomeBol TkKanu PHK spicrynaeT B Bue TOMOreHHO! CTPyKTypEl — 
uppysHO MponuTpwaeT Belo WHTONMasmy (puc. 2, a u 6). Kpome Toro 
10 OTMETHTb 3HAYHTeJIbHO MCHbINYIO BapHaOHJIbHOCTb B cOsepxkanuH PHK 
leTKaX Pa3HbIX yYaCTKOB. OHaKO 3TH H3MCHEHHA 3aXBaTbIBaIOT TOJIbKO 
PXHOCTHBI€ CJIOH ONyXOJIM — OHH HaOulOfaloTCA B COE TOMMHHOH OKOO 
MM. 

ISMeHeHHA COfepxKaHHA esoKcHpHOoHyKsenHoBon KucoTH (THK) ue 
PY2KMBaloTcA. OTH H3MCHCHHA MPOHCXOAAT, KOra YJIbTPasBYKOBbIe BOJHDI 
TBYIOT HeMOCpeCTBeHHO Ha OMYXOJIeByIO TKaHb C OTMpenapHpOBaHHbIM 
BEPHYTbIM JIOCKYTOM KOXKH, NOKPbIBaIOWHM Onyxob. Kak BuAHO H3 TIpH- 
HHbIX MHKpodotorpaduH (puc. 3, a u 6), CeaHHbIxX CO cpe30B ONyxoOeBOor 
H, OOpaOoTaHHbIx 10 Méebreny, HaOwWiOfaeTCA 3HAYHTebHOe H3MeHeHHE 
pxKaHHA WH pacupegenenua JIHK. Ilospastorca myctTple Wy3bIpbKOBHAHbIe 
, BeCb XPOMATHH KOTOPbIX OKa3bIBaeTCH COCpeOTOYeHHBIM y sAepHoli 
)PaHbI, B TO BpeMA KaK B KOHTpOe rabiOKH JIHK Oonee usH MeHee paBHo- 
(O paciipeyeseHbr 10 Bcemy sAqpy. Hepeyko saqpa pH 3TOM MpHHHMaloT 
IHYTYIO (popMy. 

aKHM OOpa30M, YJIbTPpa3BYKOBbIe€ BOJIHbI BbICOKOM MHTCHCHBHOCTH IpH 
KOBPeCMeHHBIX JKCHO3HUHAX, He BbISbIBAA PpyOblx MOpPoMOrHyeckKHX H3MeHe- 
B KJleTKaX, IPHBOJAT K H3MCHEHHIO COJepKaHHA, CTPyKTYPbI H pactipesese- 
HYKJICHHOBbIX KHCJIOT cpa3y mocie o3ByuHBaHHA. M3yuenve coyepxaHHa 
[eHHOBbIX KHCJIOT Yepe3 PasJIHUHbIe CPOKH TMlocwie BO3eHCTBHA YJIbTPasBYKOM 
OJMMTCH HAMM B HacTosiee BpeMa. 


la6opaTopHaA AaHH3OTPOMHbIX CTpyKTyp Tocrynusto 
Axajlemuu HayK CCCP 27 XI 1956 


UWMTHPOBAHHAA JIMUTEPATYPA 


VM. E. SabnuuHep, Buopusuxa, 1, 6 (1956). 27T. A. MenaBpenesBa, 
. Qavonunep, PKypx. o6m. 6von., 14, 4 (1955). 3A. K. Bypos, JAH, 106, 
W956). 2A: K. Bypos, fF. T. Auapeescxaa, “JIAH, 106, N 3 (1956). 
Caspersson, Cell Growth and Cell Funktion, N. Y., 1951. ® B. B. Keapos- 
i, Ycn. copp. 6uon., 32, 3 (6) (1951). 
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TEXHHYECKAS HBHK 


B. A. KASAHLLEB 


HCCJIEMOBAHHE Ké6;-MOJIOC PEHTTEHOBCKOLO CITEKTPA )KEUJIES 
HW XPOMA TPH MArHUTHDbIX MPEBPALEHHAX CILJIABOB 
CHCTEMbI Fe — Cr 


(IIpedcmaeneno axademuxom TI. B. Kypdtomoeoim 10 I 1957) 


ABTOpoM ObIJIO 9KCHEPHMEHTAaJIbHO YCTaHOBJIEHO BJIMAHHe MATHUTHBIX Mp 
BpalleHuit civiaBpoB cucTempl Fe—Cr, npoucxo,AIMX TIpH yBeMYeHHN COfepK 
HHA XpoMa B cilaBe, Ha (OpMy, WHPHHY, MHTCHCHBHOCTb H JWIHHY BOME 
K8,-momoc 2xeme3a H xpoma (?). 

B nactosmeli pa6ore Opimu uccieqoBpanbl KBs-momo0cbl IpH MarHvTHOM Mp 
BpaleHHU CIVaBOB, MIpOMCXOALeM NO BAIMAHHeM Temilepatypbl. C sTOH WeNs 
6bIJIH HpOBeeHbI CMeWMAbHbIE OBIT! MO H3YYeHHIO TeMMepaTypbI (OKYCHOI 
MATHa aHOfa peHTTeHOBCKOM TpyOKH MO ciWaBaM-HHAMKaTOpaM. Baio ycTano 
JIGHO, UTO TAKUM O6Pa30M MOKHO 3afaBaTb ONpefesIeHHy!o TemllepaTypy OOpasll 
Ha aHoje HW MOAepXKuUBaTb ee C TOUHOCTHIO +20°. ITO NO3BONAIO C YBEPpeHHOCTB 
IIPOH3BOJUTb CbeMKH CIe€KTpOB B ClilaBaX, HaXOJAMWMXcA B deppomMarHuTHe 
HM TapaMarHuTHOM COCTOAHHAX. 

Jlna uccneqopanua K85-non0c ObluiH BHIOpaHbl TPH CivlaBa cucTempl Fe—¢ 
C MOAXOAMIMMH AIA Wesel padoTbl TOuKamMH Kiopyu. 

[lopegenne K8s5-nonoc Np MarHHTHbIX NpeBpalleHHAX, MPOMCXOZAWIMX Ka 
pH H3MeHeHHH TeMMepatypbl, Tak H IPH H3MCHeCHHH KOHUeHTpalNn, ucceK 
BalOCb 110 TpH pa3a JIA KaxKWOM TemMiepaTypbl H WIA KaxKoro cisaBa. 

CnekTpbI CHHMaHCb TIpH MOMOLIM BAaKYYMHOrO cneKTporpada c ae 
KpHcTa0M (poKycupoBaHue m0 MeToyxy Moranua). Pacuetsl Bemucb NO MHKp 
(poTOrpaMMaM, MOJYYeHHbIM pH yBE 


Ta6auna 4 smuenuax B 8 un 20 pas. 


; ; a | omenenue |] gg] Hewenenye JIIMHbI BOJIH MAaKCHMYMOB  HHTeE 

REX | gorouas se || R22] gorona sos  CHBHOcTH K®Bs-nomoc onpefenanuce 
3 ok 2° 5. morpelHoctp1o +-0,04 xE, a cepequHl 
Sa a REE HX KOPOTKOBOJIHOBbIX BeTBeli — c IC 
Bag Fe Cr || BHE| Fe Cr rpemHocth1 -+-(0,08 + 0,10)xE. Ike 
=Zaee ae PpeWIHOCTH ONpeeeHHA IWHpHH Hi O1 
HOCHTeJIbHbIX HHTCHCHBHOCTel He BBIXC 

Ecrp |+4,14/—1,04|| Ecrp |4+1,67|\—1,24 QMuIM 3a Mpefenpr 10O—12%. 

Her |+-0,12|—0,32|| Her |--0,29|—0, 42 B pesyulbTaTe NpoBeyeHHoro uccue 


OBaHHA BbIACHHMOCb, ITO Hepexoy ciué 

BOB B TlapaMarHuTHOe COCTOSHHe, IpOMCXO_AMM Kak NOX BIMAHHeM Temnepé 
TYPHI, TaK H MOM BJIMAHHEM POCTa COfePpKaHHA XpOMa B CivlaBe, COMpOBORaeTe 
yBemuueHuNem oSsHepruu KBs-borona xKenesa HW YMEHbMeHNe: 
ee y xpoma. IIpu orcyTcTBHu MarHuTHOrO MpeBpalleHuA usmMeneHne 9Hepru 
K8s-OTOHOB 2Keyle3a H XpOMa B cpeqHem B 4—6 pas MeHBIIe (cm. Ta6n. 1). 

Tloq BAMAHMeM Ma@rHUTHBIX MpeBpallleHHit CNaBOB U3MeHATHCh TakxKe IUD 
PHHa H OTHOCHTe/IbHaA HHTCHCHBHOCTh MakcuMyMa KBs5-momloc 2Kee3a H XpOM 
(cm. Ta6n. 2). 

MarHuTHoe Mpeppalienve ciiaBOB conmpoBommaeTcA cyIecTBeHHBIM “3M 
HeHwem opp KBs-nonoc (puc. 1). PeppomaruuTupie cnaBEl XapaKTepHbl Ys 
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| CHMMETPHYHON PopMoi KBs-mo0c xKeesa, y XPOMa 3TH MOWOCHI WHpOKHe 
MMeTpuuHbie. Ilepexoy ciiaBoB B MapaMarHHTHOe COCTOSHYe COMpOBOx- 
A TIOABJICHHEM 3HaYHTeNbHON acuMMeTpHH K8s5-n0n0c y *Kelesa H yMeHb- 
‘eM aCHMMeTpHH HX y xpoma. 

Ta6Oauna 2 


OrTHocHTeJIbH. 
IUupnua K®@;- HHTeCHCHBH. 
TlO0C B 3B MaKCHMy 
Marnutuoe Re gona 
co cTOAHHe g 
cmvlaBa 
Fe Cr Fe Cr 


@eppomar- | 7,16 | 13,44) 1,4 0 
HHTHOe 
Thy MS 10.745 10;,631 20,9 1 
(TM) toe SG et 0) 


9 
0 
9 


* TI]. M.—napaMarHuTHoe cocTosHHe, nomy- 
YeHHOe NOM BJIMAHHeM yBeJIHueHHA cOsepKaHnA 
xpoma B cmvaBe, (Il. M.) — napamarHutHoe 
COCTOAHHE, MONYYeHHOe TOA B.HAHHeM H3MeHe- 
HHA TeMMepaTypbl cmvlaBa. 


OpalitaetT Ha ceOd BHHMAaHHe TOT (akT, 4TO JIA CHJlaBa B TapaMarHHTHOM 
AHHH, He3aBHCHMO OT TOPO, JOCTHTHYTO OHO IlyTeM YBeJIMYeHHA TeMHepa- 
WIM YBeJIMYeHHA COepxaHuA xpoMa, Popma KBs5-no7oc xXeNe3sa OMMHAKO- 
O Ke OTHOCHTCA H K (OpMe 9THX II0- 
r XpoMa. 
OJ POOHbIN aHaJIH3 peSyJIbTaTOB 9KC- 
M€HTa TO3BO1MJI CyelaTb cule yrouree 
2 gakmiouenve. MarHuTuple IIpeBpa- 
| CIIaBOB CucTeMbl Fe—Cr, Kak mpo- 
[Alwve TO BJIMHHHEM H83MCHCHHA CO- 
, Tak HW Mpoucxo_Aauuve Nok BAHA- 
H3Me€HEHHA TeMMepaTypbI CHJIaBOB 
CTBEHHO pa3JIHUHbIe no wWpHpojle 
ypbI), OMHHAKOBO CKa3bIBaloTCA Ha 
omocax >Keyles3a H XpOMa—Ha HX pyc. 1. Sopma u mmpuna KB5-non0c 
>, WMPHHe, HHTCHCHBHOCTH HW 9HEP- xeme3sa H XpOMa IIPH MarHHTHbIX MpeBpa- 
MIpHueM H3MeHEHHS STHX XapakTe- an eee as Loree 
f RUNSSTE eS GN Ne eee @. M.— (peppOMarHHTHOe cocTOAHHe 
(OMHAHIX HallpaBsJIEHHAX HW MO NOPpAAKY 
MHbI OJHHAKOBBI. 
JUBeJeCHHbIe JaHHble CBHJeCTeEJIbCTBYIOT O TOM, UTO 06a MarHHTHblXx TIpe- 
SHHA, MO-BHAUMOMY, SABJIAIOTCA pesyJIbTaTOM TepepaciipefesIeHuA QJIeK- 
B B pelieTKe CilJlaBa M0 COCTOAHHYHAM. Ec MOWYCTHTb, YTO MArHHTHOE 
alleHHe CIIaBOB CBA3aHO C TIEpeCXOMOM HECKOJIBKUX 3JIEKTPOHOB B CpeJTHeM 
KOTOPOe YHCIO ATOMOB OT XpOMa K Keslesy, TO NOBe/eHve K85-oo0c OOOHX 
B CIlJIaBa CTA€AHOBHTCH MOHATHHIM. 


A—— 


Cr Kp. 


eTOBCKHHt Ha JloHy TrocyfapcTBeHHbId yHUBepCcHTeT Ilocrymus1o0 
um. B. M. Momnotosa 21 IV 1955 


WMTHPOBAHHASA JIMTEPATYPA 
3. A. Kasauues, Coopn. tp. KyiOpmesck. ungycrp. uncr., Ne 6, 87 (1955). 
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Joraaygn Akaygemun nayrx CCCP 
1957. Tom 114, N 4 


’ XHMHA 


Axayemuk B. A. APBY30B u A. B. ®YKEHKOBA 


M3Y4EHWE NEPEPPYMMHPOBKH A. E. APBY30BA 
METOJOM TEPMOrPA®HH 


A. E. Ap6ysop (1), oTKpplBuMit neperpynnuposKy cbocibopucrtErx adupow 
pHpbI asKUMPOcHUHOBBIX KHCJIOT NO BIMAHHEM PaJlOHHbIX AJIKWJIOB, CUHTAI 
TleperpynuupoBka UuyeT yepes OOpasoBanHe MpOMexKyTOUHOrO MposyKTa 
(COCMMHEHHA TaJOHAHOrO aKUJIa K TpexBasleHTHOMy cocdopy. Jlia apomaTu- 
KHUX (ocHTOB O6pas0BaHHe NpOMexXyTOYHOrO NpOsyKTa Oblvlio OKa3zaHO 
eeHHem HX. Jia anudaTuyeckux cocduTos 
MEXKYTOYUHDIX pOYKTOB  BBIJeHTb He 
ieTCA, _OY4eBHJHO BCJIeqCTBHe HX Helpou- 
TH. 
B watiem coodmenuu (°) Opn mpHBeyeHbl 
YJIbTaTbI H3yY4CHHA B3aHMOeHCTBHA S3:HpOB 
pOpHcTOH KHCJIOTHI C ravIOHJHbIMH aJIKHaMH 
‘OOM (PH3HKO-XHMHYECKOPO aHaJIH3a — IyTeM 
‘TpOCHHA HarpaMM «COCTaB — CBOHCTBO». 
ale CydaeB NMOKa3aHa BO3MOXKHOCTb IIpH- 
JCHHA STOFO MeTOJa WIA JOKa3aTesbCTBa O6- 
;OBAHHA MpOMeKYTOYHOFO NpOAyKTa mpHcoe- 
IeHHA =6SC&BSSCé«dT‘*OECCE—S—C epee pyNNHpOBKU 
E. Ap6ys3o0sa. 
B HacTosallemM cooOmeHHH HaMH MIpHBO,ATCA 
IbTaThl H3y4eHHA neperp yNNHpOBKu 
E, Ap6Oy30Ba TepmMorpaduyeckHM MeTOJOM. 
TepmorpauyeckHH MeTO] MOSBOIAeT slerkKO 
lapyXKHBaTb HaJIMUHe MpPOMeccOB, MpOucxo- 
IHX C BbIJeNeHHeM HIM normomenuem Tena. Puc. 1. Tepmorpamma  cmecu 
KHO ObWIO JyMaTb, uTO Tepmorpaduyecknii P(OCsHs)s ua CHsJ. Cxopocts 
Harpepa — 6—7 rpajy/mMuH 
OJ MO3BOJIHT YJIOBHTb MOMeHT OOpa3s0BaHHA 
IMEX YTOUHOFO TMpOsyKTa MpHcoeqHHeHHA K ‘ 
[aIKHIpOCpUTyY WH 3aTeCM MOMeHT eFO pa3JIOKeHHA Ha TaJOHAHbIM aJIKUJI 
ip alKUIPOcpHHOBOM KHCJIOTHI. 
Jia mpoBepKH BOSMOxKHOCTeH TepMorpadHyecKOrO MeTOJ\a HAMM OBWIH CHS- 
TepMOrpaMMbI CHCTeMBI TpHceHHocduT — HOAMCTHIM MeTHJI, JIA KOTO- 
0 TIPOAYKT MpHcoesMHeHUA ObWI BbIeeH B YHCTOM Buse (4), a TAaKxKe HEKO- 
IX J[PyYrHX TaMOM“AONPOHSBOAHEIX C TpHpeHuocpuTom. 
TlelicTBHTeIbHO, B OOJIbINMHCTBE HCCeOBAHHBIX CHCTeM Obl OOHAapyKeHEl 
TepMOrpaMMaXx [[Ba 9K30TepMHYeCcKUX sexta. B HeKOTOpbIX CMyYaAX NIpH 
SOKUX TeMIlepaTypax MOABIAeTCA TpeTHH S:peKT, KOTOPHIM CJleyeT CBASATb 
a3JIOXKEHHEM PeaKIMOHHO"O MpOsyKTa NOX AeHctBHeEM BbICOKON TemMlepaTyPpEl. 
Tlanuple Jia CUCTeMbI TpudenudbocuT — HOAMCTHIN MeTHJ TIPHBeeHbl Ha 


* B smrepatType HMeioTcs BbICKaSbIBAHHA O MeXaHH3Me MeperpyMMHpOBKH A. E. Ap6y30Ba 
93 yuacTHA NpoMexKyTOUHOFO MposyKta KBasHocpounesoro TuNAa @): 
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puc. 1. Ha TepMorpaMMe ACHO BUAHO HalMdHe [BYX SK3OTEPMMYeCKHX apex- 
TOB Ip Temmepatype 227 u 370° mpu cKopocTu HarpeBaHuaA 6—7 rpay/MuH. 

O Tom, TO 06a yKa3aHHbIx sPeKTa ABIAIOTCA OTOOParKeHHeM IBYX MpOlleccos 
peaxuun A. E. Ap6y30pa, cBuJeTesbCTBYIOT TePMOrpaMMbl, CHATHIC AA Sapa- 


S 


Puc. 2. Tepmorpammpt cmecu P(OCgHs)s 4 CeHsJ. a — cko- 
pocts Harpesa—5 rpaf/MuH, 6 —cKOpocTb HarpeBa — 
0,4 rpay/muH 


Hee MOMYYeHHOO MpoOsyKTa MpHcoeqMHeHHA HOMMCTOrO MeTHJIa K TpudeHus- 
ocpuTy. Iks0TepMuYecKHA ScPeKT B MOcMeAHEM Cuy4ae COBIAaaeT CO BIOPbIM 
acpcbeKTOM CHCTeMbI TpHeHHIpochuT — HOAMCTHIM MeTHJ pH OMMHAKOBOH CKO- 
poctu narpepanua (3 rpaf/muy). Ina cucrempl TpudenunocuT — HoucTbiy 
MeTHJI BTOPOH SK3OTePMHYeCKHH sdpekT Ha- 
6moaeTcA mpH 292°, a AA NpOkykTa pHu- 
coeqHHeHHA 9deKT passOxwKeHHA ero Ha 
(peHHJIOBLIH 9dup MeTHusIpocpHHOBOH KuU- 
CJIOTbI HMeeT MecTO pu 293°. 

OKBUMOJIeKYJIAPHaA CMecb TpudeHusdo- 
cbuTa H HOAUCTOrO MeTHJIa B MOM€HT MaKCH- 
MyMa Mepsoro sddexta (197°) Ona u3Bue- 
yeHa M3 leu HM OXslaxKeHa. Coyep»xumoe 
COCYAHKA 3aKPHCTAJJIM30BaOCb B CHJIOWH YO 

\ Maccy KPHCTaJJIOB MpOkyKTa npHcoequHeHuA 
“— ss logucroro MeTua K Tpucbenusmocdury. IIpu 
Puc. 3. Tepmorpamma cmecu MOBTOPHOM HarpeBaHHH STOrO cocyyuKa Ob 
P(OC2Hs)s # CeHsCH2J. Cxopocrs oulyueH JIMWIb BTOpOi sk30TepMHuecKuli 
Harpepa — 4—5 rpay/muH adext mpu 305°. 
Ananoruunad KapTHHa Opa NOyyeHa H 
B culydae CHCTeMbI TpHdenudochuT—Hoyuctai Oen3nw. 

ipa sk30TepMuuecKHX SpipekTa OblvIH NOYYeHbI Ha TepMOrpaMMax JIA CH- 
cTeM TpueHuNpPocpuT H, COOTBeTCTBEHHO, OpOMHCTHI MeTU, OpOMUcTHIli STH 
M OpOMHCTbIt Mponud, «%,B-UXNOpAMSTHAOBLI adup u «,8-7H6OpomAMSTHIOBBIit 
acup. 

Tepmorpaduyeckoe H3y4eHve BsavMOjelicTBHA amndbaTHuecKux cocuTos 
€ TaJOMAOUPOWSBOAHBIMH HAMM ObIIO MpOBeAeHO Ha NpuMepe TpumerucociuTa 
WM TpHaTHIocpuTa co cieLyIOUuMH TasOMOMpOUsBoOHEIMH: CHadso@ahinkg 
C3H,J-430, CyHyJ-u30 uw C,HyJ-a, C;H;CH,J, CH,Br, C,H,Br, C,H,Br-xv, 
Cp Bi-#3 ois CAH GH Bt: . 

Ha 91Hx puMepax moKa3aHo, uTO BsaMMOselicTBue NepeyucneHHBIXx raJlOuo- 
MpOMSBORNbIX C TpuMeTHIoOcpuTOM HM TpHsTHpoOcpuTOM pu cKOpocTH Harpe- 
BaHua 4—5 rpaf/MMH, KaK IpaBUsO, COMpOBOXaerca TOKO OMHUM 9K30Tep- 
muyeckuM 9pektom. Jia mupumepa mpuBoqum cucremy TpusTHImochuT— ho- 
AucTHIM stu (puc. 2, a). 
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| C yBeimueHuem MOJEKYIAPHOFO BeCa TasOHHOrO asIKUJIa BOSpacTaeT TeM- 
epatypa, pH KOTOpOM HeT B3aHMOselicTBHe KOMIOHeEHTOB. Temmepatypa, pH 
OTOPOH HauHHaeTCA B3aHMOJelCTBHe TaJIOHHbIX aJIKHIOB H30-cTpoenuA, 
Bille, HEXKEM TaslOWHbIX AaJIKHJIOB HOPMAJIbHOrO CTpOeHHA. 

Aas cucTem TpusTuspociut — Opomuctaili metus Hu TpHsTHdociuT — 

OMMCTbIH OeH3HI OblIN MOWyYeHbI Ha TepMorpamMaX J[Ba 3K30TepMH4eCKHX 
hekta: Aa HoAucToro Gex3una npu 97—99 un 150—152° (puc. 3). IIpu no- 
TOPeHHU OLbITOB TepMOrpaMMb! XOpOO BOCTIpOH3BO- 
HJIMCb. OveBuHO NepBblli ssekKT OTBeyaeT OG6pa- 
OBaHHIO TIpOfyKTa MpHcoequHeHuA HOUcTOrO Gen- 
ula K TpusTHImocpuTy, a BTOpol — pa3s0x*KeHHI0 
(pOMeXYTOYHOrO MpOxyKTa Ha HOMCTHI STH U 
THIOBLIN Sup OeH3sHMocpHHOBOH KHCJIOTHI. 

C OpoMUcTHIM H XJIOPHCTHIM O€H3HIOM UH TPHSTHI- 
JOCPHTOM IIpH 9TOM Ke pexkKuMe HarpeBaHuA Hadsio- 
(aeTCA JIHMIb OJHH SK3OTEPMHYeCKHH adppexv. 

_ Hanuune B paqe mpumepos oqHoro sk30Tepmuuec- 
coro adbtpeKTa MOXeT HaliTH OObACHeHHE B TOM, UTO 
[PH B3ATbIX CKOPOCTAX HarpeBaHuA (4—5 rpay/mMuH) 
JCAKIMA MPOXOAHT HaCTONbKO ObICTpO, YTO Ha Tep- 
forpaMMax O6e cTayuH He (PHKCHPyIOTCA B OTJeb- 
[OCTH, a CJIMBaIOTCA B OHH 9K30TEpMHYeCKHH 93¢p- 
KT. 

B TaKoM culy¥ae, pH Gomee MeqJIeHHOM HarpeBa- 
{HM MOXKHO ObIWIO OKUaTb NMOABICHHA J[BYX 3K30- & 
‘epMHYeCKHX 9peKTOB. 

J\eicTBuTeIbHO, OMbIT MOKa3zasl, YTO Mpu cKOpo- 
TAX HarpeBa 0,4 rpay/muuH (BMecTo 4 rpaj/MuH, KOr- 
[a peaklHa mpoxoyquT Hatllenmo He B 60 Munu., 
1B 11 uac.) Ha TepMorpaMMe CHCTeMbI TPH9THJI- Puc. 4. Tepmorpamma cmecn 
DOC*UT —HOUCTHIN STU COO3HayaIoTcCA Ba 9K30Tep- P(OC2Hs)s um  CHeBrC. 
muecKux aiekta (cm. puc. 2, 6). “HBrOCsHs 

Ecau TpHatumpocpuT c OpOMucTEIM SeH3HJIOM pH 
BICTPOM HarpeBaHHH JlaJl JIHWIb OJMH SPekT, TO MpH CKOpOcTH HarpeBaHHA 
),4 rpay/MHH Ha TepMOrpaMMe SACHO BbIparxKeHbl [Ba SK3OTEPMHYeCKHX sdipektTa 
73 u 160°). 

VMutepecubie pe3yJIbTaTbl OblwIH NOyYeHbI JIA CHCTeM TpHsTHIpocpuT — 
,B-,UXJIOPpSTHIOBOH 3bup u TpHsTuIpocpuT — «,8-FHOPOMSTHJOBHIN sup. 

B. C. A6pamospm u I. Kapmom (°) 6pii0 noKasaHo, 4TO «, B-yHOpoMAHSTH- 
lOBbIM Scbup pearupyeT c PocibuTamu JaxKe npu —3° c Bolyenenuem Tensa. [Ip 
TOM HCue3al0T 3allaX WH JaKPHMaTOpHoe JelicTBHe AHOpOMyMsTHIOBOrO siupa, 
[POHCXOAUT HECOOMbIUICe H3MeHEHHE YeJIbHOrO Beca U KOSPPuWNeHTa TpeJOM- 
leHua, 4TO, 10 MHeHuIO B. C. A6pamosa u I. Kapna, yKaspipaeT Ha OOpas0Ba- 
Me MIpOMexKYTOUHOTO MpoOAyKTa KBasHocpouHueBoro TUNA. 

TepmorpaMMa SKBUMOJeKYIApHOH CMecH TpH3sTHMocpuTa UU «,3-AMxNOp- 
THIOBOrO abupa pH CKOpOcTH HarpeBaHHsA 5 rpay/MUH NOKasbIBaeT [Ba 9K30- 
epmuyeckux scdekta npu 155 nu 200—212°. Luna a, - UO pOM{HSTHIOBOTO 
(bupa u TpHasTHIocpuTa BsaMMOJeHCTBHe MpOHCXOAUT MpH 25°. IIpu stor 
emllepatType OOpasyercx mpomexkyTouHoe coequHeHHe. Pasmoxwkenue ero HauH- 
aeTcad IpH Temiepatype 117—125° (puc. 4). O Tom, uTo pH STON TemmMepaType 
MeeT MeCTO pa3JIOKeHHe HMCHHO MpOMexXKYyTOUHOrO MpOAyKTa MpHcoeqMHeHHs, 
BUJICTeIbCTBYeT CIIeMYIOWMH (tbakT. OQKBUMOJIeKYJIApHad CMCCb TpHaTHMocputTa 
a,B-{HOpOMAMSTHIOBOrO scpupa NMocie CMeLIeHHA BbIAepAKHBaaCh IPH KOM~ 
aTHoi Temnepatype B TeyeHHe 6 Hel, NOcNe uero Oplia HarpeTa TepMorpagu- 
eckH. Ha Tepmorpamme 0O03HaueH JIMIUb OHH SK30TePMHYeCKHH apex, 
OTOpbIli COBrajaeT CO BTOPbIM 9K3OTepMHYECKUM SpeKTOM TEPpMOrpaMMBI, CHA- 
oH cpa3y %e Noce CMelUeHHA KOMMOHECHTOB. 

Takum 06pa30M MeTO TepMorpapHH ykKasbiBacT Ha oOpa30BaHHe TpoMexky- 

hil 


TOYHOrO MpOfykTa pu NeperpynmuposKke A. E. Ap6y30Ba ne TombKo AA apo: 
MATHYECKAX POCPUTOB, HO H WIA alupaTuyeckux astupow pociopucroit KHC/OTHI 

B ciyyae anudatuyeckux abupos dbocopucroi KUcOTHI IIPOM€K yYTOUHBIE 
MPOAYKTbI OVCHb HECTOMKH HW JIeErKO pa3vlaraioTcs Ha ravlOHAHbI aku u Sup 
aJIKHJIPOCPHHOBOH KHCJIOTHI. 


Kasancku rocyjapcTBeHHblit YHUBepcuTer Tlocrynuso 
um. B. WM. Yaupanopa-Jlenuna 18 XII 1956 


UHTMPOBAHHAS JIMNTEPATYPA 


1A. E. Ap6y30B, O cTpoeHuu ocopucrol KucNOTHL.H ee NpousBo_HBIX, JLucceprta- 
una, 1905.7 P. Rump f, Bull. Soc. Chim., Ne 3—4, c., 128 (1951). ? B. A.A p6ysos, 
A. B. ®yxeuxosa, JAH, 113, M6 (1957)... * A.W E.. A p 6,y 3 0.8, H.. Jl. ee 
cTepos, JIAH, 92, 57 @953): “Has. AH CCCP VOX IO540 497" "Bs (Gene p a- 
Mos, I. Kpan, JJAH, 91, 1095 (1953); KKOX, 24, 1823 (1954). 
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4Aoknage Akagemun nayrx CCCP 
1957. Tom 114, N14 , 


XHMH ff 


C. H. BOPHCOB, M. fr. BOPOHKOB u B. H. JOJITOB 
HM30MEPHBIE CHJIATIEHTAHbI HM HOBbIE MYTH WX CHHTE3A 
(ITpedcmasaeno axademukom H. H. Hasapossim 15 I 1957) 


c 


Vispectuple KpemHeyruepogopogp Tuna R,SiH,», rye R—anKkun, an = 
= 1,2, HeMHOrouHCeHHbI, H CBOMCTBAa UX H3yYeHbI COBEPpIIeEHHO HeOcTaTOUHO. 
[IpakTuyeckH e€MHCTBEHHbIM CIOCOGOM UX NONYYeHHA ABAAeTCH BOCCTaHOBJe- 
HHe COOTBETCTBYIOMUMX aJIKHJIXJIOPCHJAaHOB JIMTHHaIOMMHHTAApHyAOM (2): 


R,SiCl,_, + (4—12) LiAlH, > R,SiH,_,, -+ (4—n) (LiCl + AICls) (1) 


UJIM B3aMMOfelicTBHe COOTBETCTBYIONINX ramoreHcumaHoB X,SiH,y_» c¢ MeTauJ0- 
OpraHHuecKHMH COeqMHeHHAMH (7). BMecTe c TeM asIKHJICHIaHbl MpeCTaBJIAIOT 
3HAUHTeJIbHbIM HHTepec Kak MO CelMpHYHOCTH NpHCyMlHX HM XHMHMYeCKHX pe- 
AKUMH, OOYCOBJICHHBIX HaJIMYH€M HeCKONbKHX peaKI[MOHHOCHOCOOHDIX CBA- 
seH Si—H, Tak u M0 H300HIMIO CTPYKTYPHbIX H3O0MePOB, OTBeYAaIOIUX OJHOL 
OpyTTO-copmyuie. 

JIA BbIACHeEHHA MaJIOM3yYeHHOrO BOMpOca O BAHAHHH MOMOKeHHA aTOMa 
KPeCMHHA B KpeMHeyrviepOJHOM CKesleTe Ha CBOMCTBa aJIKHJICHMaHOB HaMH Obl 
CHHTe3HPOBaH pA] CHuIaleHTaHOB CyHy.Si, KOTOpbie MOXKHO PacCMaTPHBaTb Kak 
COOTBETCTBYIUIHe MeHTaHbl, C 3aMeIeCHHbIM Ha KPpeMHHH OJHHM H3 aTOMOB yruie- 
poya. lia momyyeHuA H3OMepHbIX CHsIaNeHTaHOB ObIIM paspaOOTaHbI HOBBIe Ily- 
TH HX CHHTe3a, Mpef{CTaBJIeHHbIe CXeMaMH: 


AICI, 
2RR’SiHC] ——> RR’SiH, + RR’SiCl, (2) 
R = CHs, C,H;; R’ = CeHs, #-C3H7, u-C3H7; R= R’ = CaHio 
AICl,; J 
R,SiX,_, + (4— n) Rg SiH —— R,SiH,_, + (4—1) R, SiX (3) 


R = CsH;, (Galak, HM BD Der, R’ => C.Hs; nra= AP, x => GI, Br 
AIC], 
4CHs (CsHs),SiH ——> 2CaHs (CHe)o SiH + (CoHs)eSiH + (CoHs),Si (4) 


Jluankuaxnopcunanbl pv Harpepanuu B mpucytTcrBHu 8—10 mon. % AlCls 
pearupyloT m0 cxeme (2) Ha 65—70%, lpHuemM BbIXO{ BecbMa JI€TYYHX 
[MaNKHICHIAaHOB cocTaBseT 45—60% Teopuu. PesyibTaTbl KaTaIMTHYeCKOrO 
BOCCTAHOBJICHHA aAJIKMJIPaIOreHCHaHOB TpH9THJICHIaHOM (3), MpoTeKatoulero 
pH cbpakKWMOHHpOBaHHOH WeperoHKe CTeXHOMeTpH¥YeCcKOli CMecH peareHTOB, 


mpuBpeyeHbl B Tad 1. 
Ta6auna 14 


BoccTaHoBJIeHHe AJIKHITaNOreHCHaHOB TPHSTHJICHJIAHOM 


KomuuectsBo| Konspepcua Soe cae 
Anxanranorencamax | topa, mom.| cuulania Ban Mpoayt peaxuun annkusnrasioren- 
OF, KHvIcHIaH, % cHylaH, % 

i 52,8 

(C2H;)2SiCl 1,0 100 (CoH, )2SiH2 fi 
CH ciBr 115 100 To 1Ke 00,2 
CH,-H-C,H, SiCle ilar? 36,5 CH,-H-C,H,SiA, ‘ 
To xe 4,0 81,3 CH,-u80-C,H,SiH,(!) 47,0 
H-C,H,SiCl, 2,0 90,0 H-C,H,SiHs ne 
u30-C,H,SiCI, flee) 76,9 u30-C,H,SiH, ane 
BToOp.-C,H,SiCl, 1,4 72:3 BTop.-C,H, SiH; 97, 
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Tlanupie Ta61. | mOKa3bIBaiOT, UTO CTeMeHb KOHBEPCHH aJIKMJIraJIOreHCHJaHoOB } 
B aJIKHJICHIaH HW CTpoeHve MocseqHero ONpefesAeTCH KaK CTPyKTYPOM HCXOMHOTO } 
rayloreHcwulaHa, TaK H KOsIMYeCTBOM KaTasu3aTopa — AlCls (BoccTaHoBseHne ; 


METH PONMIAUXIOPCHaHa MOET COMPOBOKMATbCA HSOMEPH3allveun TIpOUuwWJIb- 


HOrO pajluKavia). Ta6Ouuna 2 


CgolictBa H30MECpHbIX CHJaAN€HTAaHOB WH MeHTaHOB 


H(Si), % 
T. KHM. 
, 20 20 20 
°C (mpH n d peo R 

CrpykTypa ckeseta 760 Mt) D 4 D natig: | sua. 
G@CSC26=6 36,4 4,3575 0,6262 415,09 0,3502 ms Be 
CEC=C=5i- Gs 53,6 4.8857 0,6738 130,94 0, 3484 2,21 | 2,28 
caclichcss el 4,3912 0.6756 430,59 0,3518 3,23 | 3,43 
CaGeSieGae 55,6 41,3916 0,6837 129,04 0,3480 248 |S\op28 
SMCEC ECE 78,0 4, 4235 0,7276 143,35 0,3504 =e = 
Cc 
»e-c-c 27,9 41,3536 0,6196 116,29 0,3505 a 2 
C 
CG 
»si-C—C 45,7 41,3783 0,6681 132,06 0,3453 1,05 | 1,14 
C 
c 
»c-Si-C* 49,4 4,3790 0,660 132,67 0, 3475 2,21 | 2,28 
G 
Cc 
Sc-c-si 49,5 4,3890 0,6720 131,29 0,3519 3,05 | 3,43 
C 
Si 
Sc-c—c* 49,3 41,8898 0,6738 130,94 0,3517 3,10 | 3,43 
C 
Si 
Nees = m = fs ie > 
c-C-Si 95(?) 
Cc @ 
eG 9,5 1,3513%* | 0,613%* | 417.7% | 0,358" | — a 
Odes ONG 
C C 
\siZ 26,2 41,3588 0,6399 137,87 0, 3439 = = 
Cae NG 
Cc C 
Noe Bhk se i = = = x 
7 Sj | 


* Hospoe coefuHenve. ** IIpu 0°. 


B ran. 2 npuBeyeHbi CBOHcTBa 8 NOJIyYeHHbIX HAMM CHJIalleHTaHOB, a Tak2Ke 
TpetT.-OyTuicunaHa (? uw ABYX ucHNanentTaHos-1,2- u 1 ,3-qucHIMANpoMaHoB 
(3,4) B cpaBHeHHH C HX yrwIeBOJOpOHbIMH aHamOraMH — H30OMepHBIMH TeHTAa- 
Hamu (°). 

Panee oTmeyaocb (4,9), urO 3aMeHa aTOMOB yrlepoga B yrmeBoqopogax Ha 
KPeMHHH YBeIMYMBAeT NOMAPH3YeMOCTb MOJIEKYyJbl. STO, B COUeTAHHH C GOvIb- 
(IMM aTOMHbIM BECOM KpeMHHA WH OOMee 3HAYHTEJIbHbIM MC2XKMOJICKYJIAPHbIM B3a- 
MMOJCHCTBHEM, IIPMBOAWT K BO3pacTaHHIO MOJleKyApHOro O6bema (Ha 14— 
16 mJi/MOub), Temnepatypbl KuneHuA (Ha 16—22°), yembHoro Beca (Ha 0,04— 
0,06 r/ma) u nokasaress npenomienua (0,02—0,04). Ha npumepe custanentanos 
CTaHOBHTCA OYEBHHBIM, YTO MOMOCOHOe H3MeHeHHe CU8HYeCKHX CBOMCTB OMpeje- 
JIA€TCH HE TOJIbKO CaMMM (aKTOM 3aMeHbI ATOMA YrviepOfa B JaHHOM yrvieBo}O- 
poe Ha KpeMHHH, HO H MeCTONONOAKeHHEM aTOMa KPeMHHA B KpemHeyrepogr- 
HOM CkeJleTe, YTO OTYACTH CBASaHO C UNCIOM cBaAsel Si—H. Baarogaps stomy 
BPA JM WellecooOpasHo CpaBHUBaTb MexKy coool cBolicTBa KpeMHeyrsleBO}O- 
POAOB CO CBOUCTBAaMH yruleBOLOPOLOB, O6MaalOWMX CXOAHbIM CTPOeHHeM cKe- 
neta, Tak, HanpvMep, H3 JeBATH H3OMePHbIX CHaNeHTAaHOB TPH aHamornunbl 
MO CTPOCHHIO H-Ne€HTaHy, YeTbIpe — u30NeHTaHy HM [Ba — HeoneHTaHy. Dop- 
MaJIbBHOCTb IPOBeJCHHA TAKOM aHasOrMM OYeBU HA: MHEPTHbIli XMMMYECKH B CHAY 
OTCYTCTBUA PeaKI[MOHHOCHOCOOHBIX CBa3eH MPH aTOMe KpeMHHA HeNOMApHbIit 
TeTPaMeTHICHIaH HM OONaaollHi TpeMA peaKUMOHHOCHOCOOHBIMH CBA3AMH 
Si—H nonspupit tTper.-6yriicuiaH sBasores CTPYKTYPHbIMH aHasoraMHu 
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oneHTana. M3 cpaBHeHus KpemMHeyrueBoqopoyos c ouHaKOBOii CTpykTypou 
e @ 

emeTa MexkKLy COOOH H C aHaJIOPHYHbIMH UM TO CTpoeHmio asiKaHaMH saTpyHH- 

JIbHO HalTH OOULy!0 8AKOHOMEPHOCTDS B H3MeHeHHH (pusH4ecKHX cBolicTB. Ilo- 


‘OMy Ooree WenecooOpasHo KNaccudunupoBaTS KPeMHEYTeBOLOpOAbI He c 
UKM 3peHHA UX aHasoruu 


IEBOQOpofaM, a MO 93NeK- mH, 
JOHHOMY COCTOSHHIO aTOMa 
DEMHHA B HUX. B ankuscusa- 
AX KPeCMHHH MOKeT OOaaTh 
STLIPbMA PaSJIHYHbIMH «HadO- 
AMM «CBA3eli»: a) 4 cBaA3H 
i—C (SiR,); 6) 3 cBaasu Si—C 
1 cBxa3b Si—H/(RsSiH); 
meno 2 ceasu Si—C au 
iI—H(R.SiH.); r) 1 cBsa3sp 
i—C ucpa3u Si—H(RSiHs). 
OSTOMY MOXKHO TOBOPHTb O (3 ¥ a ie CMs 


Fetes nae ieee Pay! Sapo, eave O01 me 
= PHBIX cHameHTaHoB 20%-m sogunim NaOH 
WA B aylKMICHaHax. SOTO Upy 750 mmu 18°. 1—(CHs)eCoHsSiH; 2—(CeHs)2SiHo; 
ACT BO3MOMKHOCT OObequHUTH % — CHs(x-CsH;)SiHa; 4 — CHs(u30-CsH,)SiH2; 
DEMHEYTvIeBOMOpOMbI C  OjU- 5 — H-, H30- H BTOp.-CyHySiHs. 

AKOBbIM «HaOOpOM — cBs3eli» 

pH atome Si, HO C pa3sIHYHOM CTpyKTypOl KpemMHeyrviepogqHOrO cKeseTa, TO 
OSBOJIACT BbIABHTb 3AKOHOMCPHOCTH CBOHCTB aJIKHJICHJIaHOB, CBASAHHbIe yxKe 
«H30MepHelt NOOXKeHHA» ATOMa KPeCMHHA B KPeMHeyrviepOAHOM cKesleTe u 
iZOMepHeli yrmeBOROpoAHOrO pafuKasa» pH aTOMe KpeMHHa. 

CkopocTbh peaKUHMH IWeOUHOrO THApOMH3a CHIaNeHTaHOB MajlaeT oT RSiHs 
RsSiH (pue. 1). B arom xe nopsayke H3MeHAeTCH H yelbHad pecdpakuua 
<SiH3s >R.SiH2>RsSiH>R,Si). Ho yOpnipatomet nogBpyxHocTu aToma BO- 
opola Ip Kpe€MHHH CHJIalleHTaHbl CO BTOPHYHBIM aTOMOM KpeMHHA pacmouia- 
HIOTCH, B CBOIO O¥epegb, B pag: CHs-n30-C,;H,SiH.>CH;-4-C,H,SiH.> 
>(C2Hs).SiH,*. TouHo B TakoM xe MOps[Ke BOspacTaioT u BCe *usHyecKHe 
OHCTaHTHI (T. Kun, d2’, np, po yKa3aHHblX JMaJIKHJICHJIAHOB. 

Kak  cieqOBaulO OKUaTb, BIMAHWE H3OMEPHH pauKada Ha XO]. H3MeHeEHHA 
M3H4UeCCKHX KOHCTaHT OyTHJICHIaHOB HOCHT TaKOM %e XapaKkTep, Kak, HalipH- 
ep, B cujlyyae W30MepHbIX OYyTHJOBbIX cnupToB. CrpykTypa pajuKauia 
C4H,SiHs mao orpaxkaeTca Ha NoBHxKHOCTH cBA3H Si—H (ckopocTb rugpo- 
13a TPeX H3OMePHbIX OyTHJICHAHOB MOUTH OMHaKOBa). CpefM H30MepoB C OjH- 
AKOBOM CTpyKTypoH ckesleTa akusculaHbl RSiHs oOsafaioT HanOombWuMH 
Ja4eHHAMH TemilepaTypbl KHMeHHA, MOKasaTelA MpesOMMeHuA H pedpakunn, 
TpH- W TeTpaankucusanbt R,SiH wu RySi — Haumenbutumu. B To xe Bpema 
AMOOJIbIUeH JeTYYeCTbIO OOMaaloT AWasKUJICH AHI R.SiH,. IIpu conoctasBue- 
AM CBOUCTB CHJaNeHTaHOB HM JMCHJaMeHTaHOB CTaHOBHTCH OUeBHAHbIM, UTO 

kun. 1,2-qucunusmponana (95°), upuBeyennad B sMTepatype (*), He CcooT- 
eTCTBYeT elicrBuTembHOH. CyefyeT OmKUaTb, TO H,SiCH,CH(CH,)SiH, 
MeeT T. KUM, nOpsyka 73°. ' 


QIKCHeEPHMeCHTAALHAA YACTH 


Cuute3 aikusicusiaHos mo cxemam (2) u (3) IpOBOAMJICA B OMHAKOBBIX YCJI0- 


iax. IIpuBeyem HaHOomee XapakTepHble MIpHMepel. 
Tusatuacuaan. 30,9 r (0,25 r-mon.) AHSTHIXMOpPCHaHa MeVJIeHHO 


speroHsAJIMCh Hay 3,1 r (0,023 r-mon.; 9,2 Mon. %) AICI,. [IpH noBTopHoH pas- 


* Han6ombliad peaKUMOHHOCMOCOOHOCTbh MeTHJIM30NponHcHsana o6ycIOBIeHa MaKCHMaJIb- 
im -+[-atbbeKTOM 3aMecTHTenel (H30IponHbHaA rpylma), BbISbIBAIONHM MOJIAPH3auHio CBASH 
ie 


— H. 


op 


roHKe JuCTHIaTa momyyeHo 3,8 r QuSsTHICHaHa C T. KHIM. 54—57° (44,2%); 
7,0 r HempopearupopaButero (C2Hs),SiHCl (22,7% of ucxoguoro) u 12,3 r 
WuaTHAguXMopcunana c T. Kun. 127—129° (80,4% TeopHH B pacueTe Ha TIpo-) 
pearupoBaBlNit uSTHIXMOpcuaH). KonBepcua (C2Hs)2SiHCl — 77,3%. 

Bytuacuaan. [Ipuneperouxke ua pekTupukalMOHHOH KOJIOHKe CMECH,) 
coctosimeli u3 26,6 r (0,14 r-mon.) H-CyH,SiCl,, 48,5 r (0,42 r-moa.)| 
(C3H;)3SiH wu 1,51 (0,011 r-mon.; 2 mon. %) AlCls Oplmu nNOomyyeHbI PpakWHH:) 
I (52—56°)10,8 r (6yrumcunan); II (56—143°) 2,2 r; III (148—147°) 55,7 ri 
(Cl 25,0%, uro coorseTcTByeT cmecu cofepxateH 95,2% (C,Hs)sSiCl up 
4,8% CyH,SiCls); IV (spuue 147°) 6,1 r. Mpopearuposano 90% pai 
x-C4C4H,SiCls. Brixoq OyTucumana—98% B pacueTe Ha MpopearMpoBaBinli) 
a-C4H, SiCls. | 

Metuanus0nponuacuaan. [pu mpakuwuonupoBaHHu CMeCcH, COCTO-) 
ame 13 20,6 r (0,13 r-mon.) MeTum-A-mponusgquxsopcunana, 30,6 r (0,26 r-mom.)) 
TpHoTuncunana u 2,1 r (0,016 r-mon.; 4 mon. %) AlCls 6pi10 mnowyyeHol 
4,4 r MeTuIM30Nponuiculana c T. Kun. 48—52° (47%), 4,4 r Hempopearupo- 
BaBluero TpHsTuscHaHa (14,3% oT ucxoquoro), 3,9 r HelpopearMpoBaBLlero 
CH,(C3H,)SiCl, (18,7% oT ucxoguoro) u 30,1 r TpusTumxnopcusana (93,5% } 
B pacueTe Ha BCTYNMBIIMH B peakUHIO MeTHJI-A-IIpOnHIuxXOpcHaH). Konpep- 
cua CHs(CsH7)SiCl, — 81,3%. Tpu mpopefenuu peakuuu c 1 mon. % AlCls 
BOCCTAHOBJIeHHe IIpOTeKaeT HOPMaJIbHO H OOpa3syeTcA C BbIXOOM 62% MeTHJI-H- 
Mpomusicusana. | 

TumeTuaasTuHacusaaun. Cmecb, cocrosmasa u3 30,6 r (0,3 r-mon.) 
MeTHIqusTHIcHIaHa wu 1,5 r (0,0113 r-mon.; 3,8 mon. %) AlCls, kunaTHacb 
B KyOe peKTHuKAalHOHHOM KOJOHKM B TeyeHHe 3 YacoB, IpHyeM 3a 9TO BPeMA 
TemiepaTypa dlermbl CHu3Hacb c 75 yo 44°. IIpu or6ope AucTunaTa ObII0 
nomyyueHo 9,8 r quMeTusTHICHMaHa c T. Kun. 44—48° (81,2%), 4,0 r quaTua-> 
cuslaHa c T. Kum. 53—58° (66,2%), 2,7 HempopearupoBaBllero MeTHIQM9THAI- 
cutana (8,8% oT ucxoqHoro) u 7,7 Tr TeTpasTHICHaHa c T. Kun. 149—151° 
(n> 1,4267; di? 0,7729; 77,9%). Konsepcua MeruigquetTuicunana 91,2%. 

Bce wccweqOBaHHble CHaneHTaHbl — OeclBeTHbIe, MOBHKHBIe, neryune | 
2XKHAKOCTH C pe3KHM YIrIeBOJOPOAHbIM 3alaXOM, He CaMOBOCIaMeHAIOWMMeCA Ha | 
BOsy Xe. 


JleHuHrpagycKH rocyqapcTBeHHbIlt yHHBepcHTer Tlocrynuso 
um. A. A. )KqaHopa 14 X1-1956 
u WxctutTyT XHMUM CHIMKaTOB 
Axkayemuu HayK CCCP 
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Horaayge Akanemun nayr CCCP 
1957. Tom 114, N 4 © 


XHMHA 


3. BY)KEK w 4aen-Koppecnonnent AH CCCP A. CAMAPHH 


BJIMAHHE CEPbl HA PACTBOPHMOCTb KHCJIOPOJIA 
B JKH]KOM JKEJIE3E 


1 
IIpu HCCJI€QOBAHHH Mpolecca ecyibypalun wocse BBeeHUA B HepacKuc- 
SHHBIM MeTaJIJI KPCMHHA HM aJOMHHHA OblO ycTaHOBsIeHO, YTO pacKHcleHHe 
qecyibypauuA mpoTeKaloT OHOBpemeHHO. 

IIpu packucneHuH MeTasa yrmepooM B BakyyMe Opli0 HalijeHo, UTO KOHeU- 
pe cojlep2KkaHHe Cepbl B MeTaJIe ONpeeAeTCA KOHWeHTpalluelt Kucmopoya (2). 
| YUNTHIBAA MOMOOHYIO pOJb KucOpofa B Mpomecce yecynbpypaunu Opi10 
e0OXOMMO YCTaHOBHTb BJIHAHHE Cepbl Ha paCTBOPUMOCTh KHCOpOsa B 2KUKOM 
emese. 

OKCHEPHMEHTAIbHOe BJIHAHHE Cepbl Ha PaCTBOPHMOCTh KUCOpOa Gpi0 
3yueHO XusiTH u Kpadre (7), KoTOpble Be WwlaBKH B MAaPHe3HTOBbIX THIVJIAX, 
2 Bpalijaioulelica leu HB aTMOctepe aproua. B KauecTBe WIMXTHI HCMOIb30- 
AIH IJIEKTPONHTHYeCKOe 2%Kesle30. UncTHl cymbduy x%weNesa H 3aKHCb *Keesa 
OaBIAIH B paciaBJIeHHbIH Meta. PesymbTaTbI ITOH paOOTbI, OHAKO, BBI- 
IBAIOT COMHeHHe. Cepa H KHCJOpO — MeTasIIOHAbl, paCTBOPHMOCTb cepbl 
2KHJ[KOM 2Keslese BbICOKAA, H YE BCIeCTBHE ITOTO MOXKHO OKHMaTb, UTO cepa 
IO Kpalinelt Mepe B OOsaCTH HH3KHX KOHIeHTpallul) He JOJKHa OKAa3bIBaTb 
IM€THOTO BJIMAHHA Ha PaCTBOPHMOCTb KMCIOpOya B %RKHAKOM, xee3se. Heno- 
ATHDIM TAKXKE ABJIACTCA HW Pa3pbIB Ha KPHBbIX PpaCTBOPHMOCTH KUCIOpOsa. 

Hamu Opisl0 UCCIeEAOBaHO BJIMAHHE Cepbl HA PACTBOPUMOCTb KHCMOPOJa B KU]- 
OM 2Keylese NpH 1550 u 1600°. B kayecTBe WIMXTbI HCHOb30BaJIM 9JIEKTPOJHTH- 
sckoe 2eNe30, comep»Karee <0,01% C, <0,01% Mn, 0,002% S, 0,01% P 
cmembt Si. Bio u3y4eHO B3aHMOeHCTBHE MeXK]LY KHAKHM 2XelesoM, CoepKa- 
MM cepy H Mapo-Bo,opoyHon cmecbio. Tak KaK IWaBKH BesH MO MeTOHKe, 
cHOJIbSOBaHHOH IPH ONpeseseHHH AKTHBHOCTH KHCOpOa B YHCTOM %KH]KOM 
esiese (°), H Ha TOM 2%e yCTaHOBKe, TO paCTBOPHMOCTb KHCOPOa B YHCTOM X%KUI- 
OM 2Kesleze He ONPeAeMANIN, A OrPAHHUHJIMCh YCTAHOBJICHHEM BJIMAHUA Cepbl Ha 
ACTBOPHMOCTb KuCOpoya. OTHOWeHHe Py,o : Pu, B ras0Bol cMecH OBIIO paB- 
) equuuie. 15-mHHyTHaA BbIJep%XkKa HKUAKOLO MeTasa NOM CMeCbIO 3TOTO CO- 
‘aBa TapaHTMpOBasla HACbILeHHe MeTaJJIa KHCJIOPOAOM, O YeM MbI CYHIH 0 
JABJICHHIO IJICHKH 3aKHCH 2%Keslesa y CTCHOK THIS. 

PesysbTaTbl OlpefeseHHA pacTBOPHMOCTH KHCOpOfa B XKHAKOM 2KeWEse, 
epxKamem cepy upu 1550 u 1600°, mpuBegenbi Ha puc. |. 

Kak caelyeT 43 NO yYeHHBIX JaHHbIX, cepa B Mpefemax TOUHOCTH SKCMepH- 
sHTA He OKA3bIBAeCT BIIMAHHA Ha PACTBOPHMOCTb KHCIOPOa B AKUAKOM XKeEse, 

TlomyueHnpie SKCIepHMeHTaIbHble TOUKH, (UKCHpylollMe pacTBOPHMOCTb 
icnopoya B paciwaBax %Kees0-cepa, XOPOWO cormacyIoTCA CO 3HaveHHAMH 
1KCHMAJIbHOM pacTBOPHMOCTH KHCJIOpOfa B YHCTOM 2KHKOM 2Keslese pH 1550 

1600°. 

JIpyrumu COBaMH, 3aBHCHMOCTb pacTBOpMMOCTH KUCIOpOa OT TemMepaTyPpbl 
pacmlaBe 2Kese30-cepa yOBJICETBOPHTebHO ONMCbIBAeTCA YPaBHeHHeM, OMpe- 
JIAIOULMM BJIMAHHe TeMMepaTypbl Ha paCTBOPHMOCTb KHCIOpPOa B YHCTOM 


WJIKOM 2Keylese (4), a HMeCHHO: 


1g[%O] = — = +. 2,734. 


TAH, rT. 114, Ne 1 97 


IIpu onpeqenennu coqep2KaHus KUCOpOa B MeTaJe HCO b3OBaIIH OObIMHBI 
MeTO], BAKYYMMNWaBkKH. OHakO MMeIOTCA JaHHBIe (>), NoKasbiBarollve, YTO Tip 
BbICOKHX KOHICHTpalluaX Cepbl B MeTasle OOpasyloTcA (MPH BOCCTaHOBJIeHH 


OKHCJIOB yrsulepoqOM B BakyyMe) COequHeHMA Tuna CS u CSe, HanuaHe oo 
IIPHBOJUT K 3aBbILLeHHIO pe3yJIbTATOB OMpeesIeHHA COfepxaHHA Kucmopora. Io 
3TOMY TIOJLYYCHHbIC HAMH Pe3YJIbTATbI MOryT ObITb HEMHOTO 3aBbILIeCHHbIMM Hd 
CpaBHeHHIO C TeMH, KOTOPbIe, BO3MO%KHO, NOMYYHINCb Obl MPH OUNCTKe onal 


yruepoya OT cysbPusOB yrueposa. 


Uucruryt merannyprun um. A. A. Batixoga Ilocrynuno 
Axayemuu Hayk CCCP S577 


LUMTUPOBAHHAA JIATEPATYPA , 


13. By xexk, kBauaune packucnenua Ha ecyibbypannio xHuAKOM cranu, Asropedepat 
aucceptaunu, M., 1956.2 D. C. Hilty, W. Crafts, J. Metals, 4, Trans. 1307 (159) 
3B. B. Apepun, A. IO. Ilonaaxo's, A. M. Camapuu, UWss. AH CCCP, OTH 
Ne 3 (1955). 4 Basic Open Hearth Steelmaking, N. Y., 1944. > Ee erica mn ef, 
Ie Wie TOMO IGe Al ketal, 4, Wrens: BMS (IOs). 
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Jloxazann Axkayzemun HaykK CCCP 
1957. Tom 114, Ne 4 . 


XHMHA 
JI. M. BOJIWTEHH u M. ©. MOPHJIEBKHHA 


KOMILJIEKCHBIE COEXMHEHUS JBYXBAJIEHTHOM MJIATHHbI 
C c-AMHHOKATIPOHOBOH KUCJIOTON 


([Tpedcmaeneno axademuxom H. H. Yepraecom 9 I 1957) 


HejaByo MbI ONMcalH coeqMHeHHA [ByXBaeHTHOH NaTHHB (Pt?*) c B- u 4- 
MMHOKUCAOTAaMH (Cc B-anaHHHoM (1) -8H wu y-amaHOMacaaHOH KucnoTOH (2) -yH). 
MHHOrpylilia H KapOOKCHJibHad rpynna B STHX AMHHOKHCIOTAX HaXOJATCA 
momomxenHu 1,3 u 1,4. B cnyyae BH nomnyuena BHyTpHKOMMeKCHad COuIb 
HeCTHYJICHHbIe IWHKJIbI), B Cyuae YH BHYTPHKOMMIeKCHAad COub (MOKA Obiia 
I COJeEPAaTb CEMMYWICHHbIC WHKJbI) He OOpasyeTcs. Hewukmnyeckue coegu- 
HUA TOyuenbi Quis BH uw yH. [loxasano (7), yro mpounocrh cpa3u Pt—AH 
\H-aMMHOKHCOTAa) B HEWMKMueCKHX coequHeHuaAX Tuna [Pt(AH).(NHs)2ICl, 
SCJIMUMBAeTCA JIA pata: a-, B-, y-aMMHOKHCJOTHI. 

KommiekcHble COe€HHEHHA C ¢-aMHHOKallpoHoBol KucmoToli NH.(CHe)s- 
50.H (MouekyJbl M OTPHUaTeMbHBIe HOHBI KHCJIOTHI HH2Ke OOO3HAUAIOTCA, CO- 
PBeTCTBeEHHO, eH uw ¢) He ObINM H3sBecTHbI. B eH rpynnbr— NH, u —CO.H 
AXOMATCA B NomoKeHHH 1,6. [lonyyenue BHYTpHkOMMseKcHOH comu [Pte], 
le WMKJbI OblIH Obl JEBATHUICHHbIMM, KaK H CJleOBasIO OMKUAaTb, OKasasOCb 
3BO3SMOXKHBIM. IlomyyeHbI TOMbKO HeIMKIMYeCKHe COeMHEHHA: 


[Pt (cH)4] Xo, [Pt (cH) .Cle], [Pt (cH) (NHs)o] Xo, 
[Pt (EH): (Thio)s] Xx, (Thio=SCN2H,), [PteHNH,Cls], 


[PteHNHs (Thio)s] Xo, [Ptes (NHg)o], rae X = Cl, 1/2 PtCl2-. 


Csaa3p Pt—eH Bs coequnenuax Tuna [Pt(eH).(NHa)e]Cl. oKa3anacb emie 
lee TIPOUHOM, YeM B aHaJIOrHUHbIX COCAHHEHHAX Cc y- H B-aMMHOKNCOTaMH, 
TeM Ooulee B COCHHEHHAX C &-aMHHOKHCOTaMH (7). B cayuae «-aMHHOKHCJIOT 
DOVYKTOM HepreHceHOBCKOrO paciemieHHA (pH KHNAYeHHH C KOHIeHTpH- 
BaHHOH HCl) coequnenutt (Pt(AH).(NH%3) Cl. apaaeTca TOMbKO [PtCl.(NHs)2l. 
enyyanx BH, yH ucH B ananornynbix yCJIOBHAX OOpasyeTCHA CMeCb COeHHEHHH 
t(AH).Clo] u [PtCl,(NH3)2], k yH u or yH «k cH. 

Oco6eHHO HHTepecHo TO, YTO HaM yalOCcb NOMYYHTb WHC- M TpaHC-H30MepbI 
equHeHusa [Pt(cH)Cl.] mu mmaTHHuTEI Cc H30OMepHBIMH (IMC- MH TpaHc-) KaTHO- 
amu [Pt(cH.)(NHs)?]?*. Bee Bprqesenuble JO HacTOAMero BpeMeHH COe,HHeEHHA 
t(AH).Clo] (ux usBecTHo 9 (!)) umeioT Tpanc-KON(urypalnio. OrnncaHHEle 
jmTepatype coequnenua [Pt(AH)2(NHs)2|Cl, Towe OTHOCATCH K TpaHc-psALy. 
IbKO B caryyae rmuKoKousn (GIH) A. A. FpunGepry u B. B. Uruupiny () 
[alOCcb CHHTe3HPOBaTb HSOMepHbIe BHYTpHKOMMeKcupie comm [PtGl,) u 
Hux HOmyuHNTS comm [Pt(GIH)2(NHs)2]X_2 ¢ H30MepHbIMH KaTHOHaMH (B COM 
moro H3 H30MepHEIX KaTHOHOB X-Cl°, B ApyroH X = 4/, PtCl,*). 

Onuliem KpaTKO momyuenHve HeKOTOpBIx CoequHeHH c eH. HarpeBannem na 
HOM Sane pactrsnopa K,PtCl, c eH uw KOH (monekyaspnoe OTHOUeHHe 
:4:4) pl nomyunau cnadoxKelTEI mpospauHblit pacTBop. IlocneqoBatembyoe 
epeHue OTPUMaTebHbIX HOHOB ¢ BO BHYTpeHutol0 chepy HOIHO TpHBONa Ms 
OOpasoBaHMio KOMMVeKcHBIX aHMoHoB: [PteCls]?”, [PtesCos]?", [PtesCl]?-, 
te, |2-. OuepuHO (Ha OCHOBAHHH 3aKOHOMEPHOCTH TpaHc-BIMAHHA Uepusesa), 
© anon [Pte.Cl.]2 qomKen uMmeTb unc-Konpurypatuto. Ipu jodaBnenun 
TOJyYeHHOMY PacTBOpy COMAHOM KUCJIOTHI KOMMICKCHBIC AHHOHbI NPHCoesH- 
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usiot H* w o6pa3yiot: [PteHCls]-, [Pt(eH)2Clel, [Pt(¢H)sCll, [Pt(eH) 4]?*. ee: 
3TOM BbIMaaioT B OCAaOK IOXOpacTBOpHMBbIle B BOJe WHC-UXJOPUuA [Pt(¢H)2C ! 
u [Pt(cH) 4Cl.]. Mocmequee coequHenne 3HadHTeJIbHO Jy Ue PaCTBOPHMO B Tel OL 
Boyle, em mepBoe. Ilocme o6pa6oTKH cMecH [Pt(eH)2Cle] u [Pt(¢H),]Cl, Ten 
JOH BOAOM OTPHAbTPOBbIBAIH 2XKeJITHIM OCaOK, OKa3aBIUHHCA YMCTbIM MC-]h 
xmopHgom [Pt(eH).Cl,]. K oxnaxyenHomy tbuibTpaTy AOOaBIAIH NOWKHCIEHI 
nbili pacTBOp msaTHHuTa uw NomyyanM posoppi ocayok [Pt(¢H)4][PtCla)p} 

Tpanc-2uxi0pHy OOpasyeTca B TOM Cily¥ae, ECAH K pacTBOpy, MOJIy4eHHOM!) 
p3auMoyelicrauem K,PtCly c eH u KOH ygoOapanetca KOHWeHTpHpOBaHHad HC 
HM MIPOWSBOAKTCA KHIAYCHMC, BbIsbIBAlOUlee HepreHCeHOBCKOe paculensenne Tel 
TpalpoOusBo,HOro: | 
Oyuako Bbinagaiolyui np 3sTOM OcafOK MpeycTaBsAeT COOOM CMeCb OOOUX UB0Kl 
MepOB (I{MC-UXJOPH], Kak y2Ke OTMe4aOCb, OOpasyeTCH M3 AHHOHOB [PteCla]?) 
Tak Kak 06a H30Mepa OUeHb MIOXO pacTBOPHMbI B BOse, pasfesenne Ux pa ‘ 
WHOHUPOBaHHOM KpHCTasMM3auNel saTpyuuTembHO. Ja NoOwyseHuaA YMCTONK 
TPaHCIMXOPHAa MbI HCHONb3OBAIIM Pa3JIMYHOe OTHOLMEHHE H3OMEPOB K aMMHAaKY| 
[Ipu Kkuna4eHHu CMecH AUXJOpHOB C KOHWeHTpHpoBanHbiIM NH, Tpanc-quxs0pHf 
lipeppamaeTca B O¥eHb MIOXO pacTBopHMbId TpaHc- [Ptea(NHa)ol, a une" 
WUXIOpHA B xXopomo pacTBopumbli wunc-[Pte,(NHs)o]. Tpanc-[Ptes;NHs)s} 
peycTaBiaeT coOol ocaqoK Oenoro UBeTa, HeQICKTPOJHT, JerkKO pacTBOpHN 
B KMCOTax Cc OO6pas0BaHuem KaTHoHa [Pt(sH,2)(NHs)2]?*. OrdusmbrpoBaHHbini| 
TIPOMBITHIM, BbICYIUCHHbI HW NIpOaHasM3HPOBaHHbIt Mpenapat Tpauc-|Pte.(NHs)>, 
NOWBepraicA KHNAYeHHIO C KOHWeHTpHpoBaHHolH HCl. Meprencenosckoe pac 
UlenvIeHHe IPpOWCXOUT COrmacHO cCxeme: 


Cl NHs € NHs eH Cl : 
2eH + Pt HCl+- Pi +HCl Pt + 2NH, 
NHs Clk NHs3 € GI eH 


[Pt (cH)4] Cl, tpane - [Pt (EH)2Cly] 4+ 2H. 


B ocaOK BpilaaeT cMeCb XOpHya 2 ocHOBaHHA Pelize c TpaHc-quXOpUuAOM; MO 
CJIETHHK MpOLyKT 3HayUTeIbHO NpeoOsaaeT (BbIXOJ[bI COOTBETCTBEHHO paBHbl 15 
20 u 40—45%). Cmecb OTTHTPOBbIBaH WeOUbIO; mpu 3TOM KucmoTa [Pt(eHeCley 
lepexoquia B pacTBopHmyio comb K,[Pte,Cl,] (samprmanua aMHHOKHCJIOT 
HbIX IlHKJIOB, KaK OTMe¥asIOCb BbIIMe, 3eCb He MpouHcxoyuT), a [PtCl,(NHs)o} 
ocTaBasica B ocagke. OrdunpTpopas [PtCl,(NHs)s, qo6aBranu K umbTpaTy 
HCl; us comm Ke[PtesCl,] BHoBb momyyanacb Kucnota [Pt(eH).Cl.]. Bamayas) 
maw ocaqok peycTaBian coOok uHcTHH TpaHc-quxsm0puy. 
Bore OTMeyalOcb, YTO B pesyubTaTe JelicrBua NH, Ha cmecb UuxXTOpUyOo 
BbIJeIAICA OcayoK Tpanc-[Pte,(NH3)2], a B dbustbTpate ocTaBasca Rapes | 
muc-[Pte(NHs),]. Kunsauenve dumptpata c KONUeHTpHpoBaHHoH HCl qom«Knd 
IIPHBOAHTb K WePpreHCeHOBCKOMY pacllenseHH1o: 
€ NHg3 eH 
Dh | + 3HCl —> . at 


& NHs 


| + NH,Cl + cH | 
NHg | 
IIpu Tom monyyaerca 2xKeTHI OCaqOK; aHamH3bl MOKa3auiM, 4TO ero cocTal 
WeMCTBUTeIbHO OTBeYaeT (popmysie [PteHNHsCl.]; ero Kondurypauusa MOATBep: 
*eHa JelcTBHueM Ha Hero Thio (nosyuynmOCch CoeHHeHHe [PtsHNHa(Thio)»1Cl4) 
Tlonyyenue [PteHNHsCl,] qoxasano0 wuc-crpoenue pacrBopumoro [Pteo(NHs)> 
JjoOaBuienue k pactBopy unc-[Pte,(NHs).] pacrsopa KePtCl,, noqKucmen: 
Horo HCl, mpupeno K mOyyeHHIO TeMHO-3eNeHOrO OcaKa WiaTHHUTa: 


[Pte, (NHs)]2 + 2HCI + KsPtCly —> [Pt (cH) (NHy)o] [PtCl4] + 2KCl. - 


Ansa MOJIYYeCHHA WSOMepHOrO MWaTHHuTa pacTBOpamu  Tpanc-[Ptes(NHs)> 
B pasOaBnennow HCl u cpasy npuausann pacrsop K2PtCl,; spimagan ocayor 
cepo-3eeHOro I[BeTa. 

Pa3meppi CTaTbH He MOSBOJIAIOT OCTAHOBHTbCA Ha ONMCAHHM BCeX MOyueH: 
HbIX COC\MHEHHH;, ONHMUIEM KpaTKO H3OMepHBIe coequHeHus. 
100 


Wuc-yjuxnopug 
| Haiiqeno %: Pt 36,66; 36,82; 37,03: N 5,162 


Tpaue-quxaopug 


Hatigqeno %: Pt 36,86; 37,03; C113,65; N 5,35 
[Pt (cH)2Cl.]. Brruncneno %: Pt 36,94: (Cl abaya IN| ose) 


MaatTHHatT cc KaTuOoHOW WuHC-CTpOeHHA 


Hatizeno %: Pt 47,09; 47,27; C147,17; N 6,70; Ht 0,25 


(wearenrnr «¢ KaTHOHOM Te Dre CSC al Pp tOler Ho Mest 


Hatiyeno %: Pt 47,01; 47,17; Cl417,48; N 6,60; H+ 0,25 
t(¢H)2 (NHs)o] [PtCl4]. Barunesteno %: Pt 47,12; Cit Os N 6,76 ae 0.24: 


Unc- uv Tpanc-qux0pHAbl OTAMYAIOTCA OTTeEHKOM UBeTa (2KeTHIT HM CBeTMO- 
eNTbIli), POPMOM HU NOKasaTeNAMH TIpeNOMJICHUA KPHCTAIJOB, paCTBOpHMOCTbIO 
Boye (ipu 14° 0,00089 nu 0,00025 mom). O6a AuxOpuja pacTBOpHMbI B CIIMpTe; 
JOMbIBATb HX CuleqyeT BOOM H SUpoM, cywWHTb up 80°. IIpu narpeBanun wuc- 
iXMOpHAa C BOAO AO KuMeHHA pacTBOp CTaHOBUTCH OypbIM; pacTBOp TpaHc- 
iXNOpujfla B TeX Ke YCOBHAX OcTaeTCA 2*eTEIM. M30mepbi peskO OTMMUAIOTCA 
Homenvem K Thio. J[elicrBys THOMOYeBHHOL Ha U30MepbI, B COBepIeHHO OfU- 
1KOBHIX YCJIOBHAX NOMA U3 WHC-UXJOpH a XKeJTHI OCaOK TeTpaTHOMpo- 
sBoWHOrO[Pt(Thio),JCl,, a 43 TpaHc-qux10puHya—Geubiii OcaqoK JUTHOMpOHSBO]- 
ro [Pt(eH)2(Thio],Cl,. O6pas0Banue sTux coequHeHHti (06a NOMyyaIoTCA B UHC- 
M Bue H C OOJbIUIHM BbIXOJOM) IOTBep2K]aeT, BCOOTBETCTBHH C 3aKOHOMep- 
eTbIO KypnHakosa, KOHurypallHio HCXOQHBIX AuxmOpHyoB. IIpu yelicTBuu 
Hs WHc-quxXOpHy, Kak OTMeYaOCb, He JlaeT OCa\Ka, a Tpanc-AuxXOpuy aerT 
ajyok [Pte.(NHs)2] c Bprxoqom > 90°. 

I]naTHHHT C KaTHOHOM TpaHC-KOHurypallun COpasyer, noyo6uo conn Mar- 
yea [Pt(NHs)4] [PtCl4], Be pa3smHuHO OkpallenHble Moqud@uKauun. IIpu 
JOMBIBAHHH pasOaBNeHHOH HCl uu Boyoli cepo-3euleHbIl OCaOK CTaHOBUTCH 
[PCHEBHIM; IPH BbICYLIMBaHHH OCaOK BHOBb CTaHOBHTCA CepO-3eJIeHbIM H T. Jl. 
30MEPHBbIli TeEMHO-3eJIeHbI MWaTHHHT He MeHAeCT WBeTAMpH OOaBJIeHHH BOJH. 
cay[KH OOOHX H3OMepOB TIpOMbIBaJIHCb Ha (PuMbTpe pasOaBeHHok HCl, cnup- 
M, 3PHpOM HU BBICyUIMBaIHCcb upH 60°. 

PeskuM HM OUeHb HarIAQHbIM ABJIACTCA pa3JIMYHe H3OMePHbIX IaTHHHTOB 
) HX OTHOIICHHIO K emo0uH. Oa H380Mepa KOJIHYECTBEHHO THTPYIOTCA WeJO4UbIO. 


[Pt (cH). (NHz)o] [PtCl4] -+ 2KOH —> [Ptes (NHg)o] + KePtCl + 2H20. 


) Mepe THTPOBaHHA HCXOMHbIe OKpalleHHble OCaqKU UCUesaIN; B OOONX CY YaAX 
yuasHcb posoBbre pacrBoppl [K2PtCl,]. M3 naaTunuTa c kaTHOHOM WHC- 
poeHHa modyyanca mpospaupili pacrsop (t1uc-[Pte2(NHs).] pacrBopum), 
M3 TpaHc-H30Mepa omyyasca OewbIi OcaoK Tpauc-[Pte,(NHs)o]. Sametum, 
0 06a u30mepa [Pt(eH)2(NHs)e] [PtCl4] sBastorca uMepamu ynomsHyToro 
(ue MOHOMepHOrO coesqHHeHHA [PteHNHsCl,]. 


JlHenponerposcku XHMHKO-TeXHOJOrHYeCKHM HHCTHTYT Hocrynuso 
um. ®. 9. [[3epxuHcKoro 24 XII 1956 
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‘Jloxaann Akagemuu nayr CCCP 


‘ 1957. Tom 114, Ne 4 


Axayemuk AH ApmCCP B. HW. HCAPYJIAHL u HW. C. MAKCHMOBA 
NPEBPAIWEHHE §-XJIOPIPHPOB B IIPHCYTCTBUU METAJIJIOB 


B panee omyOmHKOBaHHOM cooOmeHHH (1) Oblia ONMCaHa HOBaA peakiysii 
B-xs1opsupos — cmoco6HOCcTb HX OTUI€NIATb B H3BeECTHbIX YCJOBHAX XJIO+) 
PUHCTbIH BOROPO C MOUTH KOJMYECTBEHHDIM OOpa3sOBaHHeM &-3aMeleCHHbIX BHHHJIO+) 
BBIX apupoB. Hosplii cmoco6 NOMyYeHHA o-3aMeIeHHbIX BHHHJIOBbIX SPupOBl 
OJHOBPeMeHHO JlaeT BO8MOXKHOCTH HOyYeHHA H3 HHX JIOObIX KeTOHOB. 

PasBuBad Halli HCCJleqOBaHHA B OONAaACTH MpeBpaljenul 8-xs0pspupoOB MbH 
W3y4HIM WpeBpalleHuA UX BMpMCyTCTBHM pa3JIMYHbIX MeTasI0B. OnbITbl mpo- 
BOJMJIMCb B OCHOBHOM C MeTHJIOBbIM 9(PHPOM XJIOPrHApHHa a&-aMuseHa UW MeTal4| 
JlaMH: HaTpHH, Mej[b, aIOMHHHH MW MarHHi. 

IIpu qevicTBHH MeTaIMM4eCKOrO HaTpHA Ha MeTHJOBLIN Spup xOpruApHHal 
Q-AMHJIeHa MOXKHO OblWwlO OMKUAaTh CMeLyouve NpeBpallenus: 


aN 
CHJCHCH:CH—CH, Cl “\ CHa CH—CH,CHCH3—> 
OCH, | + 2Na a] OCH 


—* CH,CH,CH;CH—CH,— CH, CH— CH,CH,CH; . 


c O6pas0BaHveM B KayecTBe KOHEYHOFO TpOsykTa peakUun uMeTuIOBOrO Supa 
qeKkauyuona. Oquako, B pesyJIbTaTe peaKUHH ObIIM BbIJeeHbI aMHJICH, aJKO- 
TONATH XJIOPHCTHIM HAaTpHH MO CxXeme: 


CHs3CH,CH.CH — CH,Cl + 2Na > CH3;CH,CH,CH = CH, + CH,ONa + NaCl, 
| 
OCHs3 
Cl 


| 
T. €, IPOMCXOJUT paspbIB CBA8H —C— H _¢_ocn. Ilo II. 11. Wopsirnny (), 
| | : 


IIpH elicTBHM MeTasMYeCKOrO HATpHA Ha MpoctTble scpupbl, MpOUCXO_UT pa3-. 
ppp cBa3H ROR no cxeme: | 


R R Na > R’Na+ RONa 
SS . 74 
OWN * 6 
va 


aS 
R’ R’ Na— R’ONa +- RONa 


Ec IpHMeHUTb sty cxemy K B-xu0pscbupy (Ges yueTa aToma x10pa) mpy 
ACHCTBHH MeTaJIMYeECKOrO HaTPHA, PaspbIB CBA3H MOXKHO PbIpasHTb Cxemoli: 


Che aaa | 
= : 
OCH, hn eae 
/ ee a 
CH,CH,CH,CH +2Na— CH,CHyeM,CH | Ne 


Ss 
CH,Cl 


Na 


CH,ONa + [ CHsCH,CH,CH — CHCl] (1) 
Z es 


CH3Na ++ Rimi aens — CH,Cl (I) 
| 
Na 


M3 npoxykToB peakitun BbIeneH aIKOrONAT MeTaliOia, T. @. aIKOFONAT C 
AUKAaOM, He COfep2KalllHM XMOpa, CleOBaTebHO NOATBep*KaeTcA HaNpaB- 
Hue peakuuu (I). 

_ Hanuune aroma xopa m0 coceycTBy ¢ aTOMOM HaTpHs B TpOMexXyTOUHOM 
\PPHHOpraHMYecKOM COeMHEHHH OOYCOBMMBaeT JerKOe OTIeneHue XJIOpH- 
Oro HaTpHA HM BO3HHKHOBeHHE JBOHHOL CBA3H: 

Sidi our — CH,Cl] > NaCl + CHsCH,CH.CH = CH, 
» Na 


IIpu BsaumojelicTBuH MeTamHUeCKOrO HaTpUA C MeTHJIOBBIM H OYTHJOBbIM 
upaMu XJIOPrHpHHa aMHJeHa, BbIACHeHO 4YTO MeTammMUeCKHit HaTpHit Ha 
MONY He pearupyerT c B-xsopsupoM, Hu AH MpH HarpeBaHHuH peakUMOHHOH 
fecu 10 60—70° naunnaetes pacnay HCXO{HOrO S*pupa NO BbILNIeyKa3aHHOH cxeme, 
KOHBepcHeH 55—60%. 

B omucanubix yCOBHAX Ip B3aNMOjelicTBuH 43,6 r MeTuOBOrO ahupa 
IOpruspuna albctba-amusiena c 9 Yr MeTasIMYeCKOrO HaTpua nomyyeno 12 r 
amusiena u 19,5r He mpoOpearnpoBaBluero supa. Konpepcua stupa cocraBaser 
como 60%. * 

KaTamutTnueckoe JeHcTBHe Me Ha OpraHHyeckHe COeEAMHEHHA, COMep2Kalllue 
ANIONOTBUXKHbIM TasioH{, H8BeECTHO yxKe JaBHO (peakuna TatTepmMana B cly4ae 
OMATHYCCKH CBA3aHHOrO rasouya). [lostomy HHTepecHO ObIIO HCIIbITATb ee 
icTBHe Ha B-xm0psdpuppl. Meyb He BbIsbIBaeT MpeBpalenuli B-xmopadupa. 
pH HarpeBaHHH C MeJHOH MbWIbIO JO KHMeHHA B TeyeHHe 3 Yac. B-xm0psdup 
II MOwyYeH OOpaTHO B HeH3MeCHHOM Buje. 

Oyuako pu MOBbILeHHH Temmepatypb Ao 170—300° u npoBeqenuu peakuuH 
oN WaBenuem oT 10 qo 40 aTauyeT peakuna oTUeneHuA HCl uw oOpa3yercs 3a- 
SINCHHbIM BHHHJIOBLIM S*~PMpP H MPOMYKTHI erO TuApOMH3a WH TNOMMMepHsaluH. 
OHBepcHa uCXOqHOrO B-xOpspupa B 3aBHCHMOCTH OT yCJIOBHH OMbITa OCTH- 
eT 86—96%. 

B pesysprate onbita BbIAeeH ra3, cofepxKauiul oT 16 yo 20% HenpeseIbHEIX, 
dpakuna c T. Kun. 80—120°, cocroamaa 43 CMeCH BHHHJIOBOrO a*upa H MeTHJI- 
DOIMIKeTOHA, a TakK2Ke BbICOKOKHMAIMe (PpakKUMH, KOTOPbIe MpeAcTaBIAIOT 
OOM MpOAyKTI yNJOTHeHHA 3aMeleHHOrO BHHHMOBOrO acupa. 

MoxHo mpeqmonaraTb, 4TO BHadawe BIIPHCyTCTBHH Meu oTUenAeTcA HCl 
r wcxoqHoro $-xmopsdupa: 


CH3;CH,CH,CH — CH.Cl 
| 
OCHg3 — CH;CH.CH,C = CH. + HCl 
| 
OCHs3 


Buenupuulica xiOpucTbili BOOpOA pearupyeT C MebIO Cc OOpas0BaHHem 
 xopHga. XWOpuy Meu cnocoOcTByeT AasbHeHWeMy OTILeMJeHHIO XJOPHCTOLO 
opoya. : 

Vi3pecTHo MHOPO IpHMepoB IpHMeHeHHA Meu HM ee XJIOPHAOB Kak BS 
)pOB, YCKOPAIONIHX TeyeHHe peak B ONMCaHHOM HallpaBJeHHy (ry 

Hanwave xi0puya Meu BbISbIBAeT TakK?Ke NOMMMepHsallHio BHHHOBOrO 
bupa, OHakO CTeMeHb MOJIMMepH3allHu He BevJIMKa. MomekyJApHblii BeC BbI- 
SJICHHBIX TOJIMMePOB, OlpeeJIeCHHbIM MeTOJOM KPHOCKOIMH, pabeH 400—470. 
U3KYI0 CTeMeHb MOJMMepHsallM MOXKHO CODACHUTS HaJHYHeM B peakIMOHHOU 
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CM€CH KeTOHA:! HaJIH4He axe CleMOB aslbAerHAOB, KETOHOB HJIM [Pyrux KUCMOpO} 
coepxKallux COeAMHeHH OOpbIBaeT WelH MOMMMepOB BCE ACTBUE oOpasoBanul 
nepekucelt. 
MenkoyucnepcHbiit asIOMHHHM, Tak Ke KaK M Melb, IPHMeCHACTCA Kak kare} 
JM3aTOP [WIA OTUeMMeHHA TamOHJOBOYOpoya OT OpraHHyecKUX TaOuACd 
qepxKallux coequnenni (°,°). 
ONBITEI C aJIIOMMHHeBOL MbIIbIO MpOBOAMIHCb B aBTOKJaBe. Temmepatypii 
H3MeHAaCb B Ipefemax 180—280°, yaBsenue oT 10 ZO 25 ata. KonpepcuaA ud 
XOMHOrO xMOpsupa AocTurata 75—91%. Peaks Wa B TOM 2Ke ae ae 
YTO HB CJIydae IPHMeHeHHA Me, TOJIbKO C yBeJIMYCHHBIM, 110 CDaBHEHHH0 C MEJb 
BbIXOJOM IIpOXYKTOB MOJJMMepH3allun. 
HanOonee BepOaTHbIM HallpaBsIeHHeM peaKWHH B Clyyae WelCTBHA MarHHy 
Ha B-xslOpaupbl, ABJIAeTCA OOpas0BaHHe MarHHMOpraHMyeckOro COeMHEHH AK 
OfHakO B [eHCTBHTeMbHOCTH peakWMA, KaK M B Ciyyae NPHMeHeHHA MeqH }} 
aJHOMHHUA, WeT B CTOPOHY OTUeMeHHA XMOPUCTOTO BOAOpOfa, OT UCKOAHONY 
8-xopsdupa. Oco6eHHOcTbIo MarHuA B STOH peaKUHH ABMIAeTCA CMOCOOHOCTH 
efO KaTasIH3HpOBaTb peakUHio FuAponu3a BuHUNOBOrO stupa. Jlerkan yacT 
KaTalv3aTa IIpegcTaBsaeT COOOH MOUTH UYMCTHIM MeTHJIIIPONMIKeETOH C HeOOUIb 
WOH pHMecbio BHHUIOBOrO 9dupa. 
OnbiTbI C MarHHeM IpOBOJMJIMCb B HHTepBasle Temuepatyp 180—280° nu qaBy 
JeHHu B pegestax 10—30 arm. Konpepcua ucxoqHoro ad@upa B 3aBHCHMOCTH| 
OT YyCOBHH OnbITa focTurana 76—80%. 
Cpasyupaa jelicrBue MeqM, aJiIOMHHHA M MarHHA Ha B-x10psPpupE! MOx*HG| 
IIpHUTH K BbIBOJY, YTO MEXAHH3M JeHCTBUA STHX MeTAJJIOB OJMHAKOB — BCe OHH 
BHaYale CNOCOOCTBYIOT KaTaJIHTHYecKOMy OTUeMNeHHIO HCl oT ucxoquoro supaj 
(Kak 3TO ObIIO OMHMCaHO BbIIUe), a 3aTeEM BbIJeIHBIUHMCA XJIOPUCTHIM BO_OpoM 
B3aHMOJeHCTBYeT CO CBOOOJHBIMH MeTaJlJlaMH, JlaBad XJIOPHAbI. 
O6pasyroulMecHh XJOPHALI yruyONAIOT peakIHIO OTULeENeHHA XJOpHCTOrO 
BOWOposa WH KaTasIM3HPY!OT BTOPHYHble peakUHu THApOMH3a UW NOWMMepH3sallHH} 
oOpasyrouleroca avuibtbasaMelleHHOrO BHHMIOBOrO sibupa: 


CICH, — cH  CHcHen me 


OR 
a HOH = 
ae CH, => 7 — CH,CH.CH3 ES» CH,C CH,CH.CHs + ROH 
l 
or | 6 
| 
& = C — CH,.CH,CHs 
| 
OR F 


Ta6Oauna 1 


Tlelictsve MeTanMYecKOrO MarHua Ha MeTHOBbIIi apup XJOprHapHHa amuuena 


B3aTo YcnoBua onpita TlomyaeHo 

as ti o eel u ° = 

I - = 2 aS °o§ a 8, 

ie cs Temmepa- = 5 = GE os Os M€THJINPO- | HeH3MeH- 

& 3 i °C g. te gS ¥3%| 22 |nuqxerona,| noro adu- | XOMBCPCHA, 
4 Pw eal Grit falas eae % pa, % % 

5 = va S BX | ¥SE| & ese ¥ prs 
a 6 280 |25—30} 2 LST 20 PSR ey Al 80,05 20 80 | 
aD 6 | 180—200] 18 4 OS (als, Gaeo7 72 24 76 


IIpumeuanue. Uneutaduxanua a-3amemennoro BuHANOBOrO opupa u MeTHANponus- 
KeTOHa MIpOBeeHa MeTOaMH, ONMCaHHBIMH pauee (2). 
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Ta6auma 2 


Pu3HKO-XUMHYeCKHe CBOHCTBa H anamus a-IIpOMHJIBHHHJIOBOFO apupa 


MB MR Bpomuoe sncso0 
20pmyna | T. Kun. °C ae ne ic 
Haliy, BbIY. | Haliz. BbId . Haig. BEIY. 
CgH,20 | 85—86 | 0,8043 | 1, 4020 100,08 100 | 30,25] ca 156,8 | 160 


TaOauna 3 


@u3uKO-XHMHYeCKHEe CBOLCTBA H aHaJlH3 2-merokcu-1-xlopmeHtaHa 
= 


MB MR Cc, % H, % Cl, % 


Sopmysia 


Halil. | BHIY. | Halig.| Boru. | Hatin. | Bpra. |Hatin.| BbIu.|Hatiz.| BEI. 


Ka 


a a ee a eg te 


26,40 


3H, OC she a 1,4290 aera: sade’ sesh om aime 25,9 


TaoOauna 4 


Tlelictpue MeTamHyeCKOH MeqH Ha MeTHJOBbIH sup xXOpruspHHa amuuieHa 


BssaTo Ycu0BHA onbITa TlosryseHo 

7 a g s S ap 1 

s =~ |remnepaty-| = = ES %KHAKOTO | BHHHOBO-| MeTHMpO-| @ > B32 
& 2H es we. =F gx KaTamu3a- | ro aupa, | WHKeToua,| 2 iw 
eo} os | ge g i 3s Ta, T % % go | Ss 
® S65 FL og o Gc xo as) 
25 4 250—300} 30—40 2, 0,8 18,0 ASO, 672 4 96 
20 1 200—220] 20—25| 1,2 0,0 15,4 30,0 70 8 92 
29 fl 160—170| 144—12] 0,8 = 20,4 76 08 14 86 


Taonuna 5 


elicTBH€ MeTasJIMYeCKOrO aJIOMHHHA Ha §-xJopadupbl (MeTHOBbIH sup xXOpruzpHya 
aMusieHa) 


al aia eel a ee ee SSS 
B3aTo YcuIOBHA ONbITA TlosryueHo 
- ei a SS ae Tice 
. |$8 g a PEERS 
8 Shey 5 m5 2KHLKOTO BHHHJIOBO- os a - 
gs |§ 5 gt g oe & Z KaTauiu3a- pu cad, ro aupa, Es or 
B | f= Typa, °C] az By a5 va,r | 2Pupa, % % 5 z= 
rare 4 g g Cio iM 20 
20 4 280 20—25| 1,8 | 1 Avi | as) | 44 ,65 58,3 | 92 
29 ‘i 200—220| 10—15| 0,8 — 22,4 1,6 60 39 | 83,6 


Hocrynuuo 
21 XII 1956 
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~ 


MW. HW. KOPHHJIOB 


METAJIJIOXUMHYUECKASA TABJIMLA XHMHMYUECKHX JJIEMEHTOB 
(IIpedcmaeaeno axademuxom H. II. Bapdunom 1 II 1957) 


UccneqoBaHHaAMM WocseqHerO BpeMeHH MOKa3aHa BeCbMa BarKHaA POJb Me- 
pHoquyecKoro 3akOHa xuMHYecKHX SemeHTOB JI. HM. MeugeneeBa B pasBUTHH 
XHMUM MeTasluIM4eCKHX cmaBos ('), WIM, KaK MbI ee Tellepb Ha3bIBaeM, MeTadi=|) 
OxuMun (2), 3aHMMarollelica U3y4eHHeEM XHMMYeECKOFO B3aHMOfeHCTBUA MeTaJ- 
JIMYECKHX 3JIEMEHTOB [pyr C APyroM uM Cc MeTaIMOHAaMH B Cilyyae OOpasoBa- 
HHA C TOCeHHMH pacTBOpOB HM COeAMHeEHHH C MeTaJIJIMYeCKHM XapakTepOM 
CBASH. 

B3auMojelcTBHe MeTaJJIOB C OOMleH TOUKH 3peCHHA XapakTepH3yetca OOpaso- 
BaHHeM J[BYX KJaCCOB CJIOMKHBIX BEWIECTB — MeTaJIJIMYeECKHX PaCTBOPOB H MeTAaJ- 
JIMYeCKHX COeEAMHEHHM. OcoOeHHOCTbIO METAJJIOB ABIACTCA OOMbINAA UX CKJIOH- 
HOCTb K OOpa30BaHHI0 TBEPAbIX paCTBOPOB B WHPOKHX Npefesax KOHWeHTpaluu. 
MetanauueckHe COeMHeHHA, KaK MpaBHJIO, He NOJYHHAIOTCA TeOPHUu BaJleHT- 
HOCTH H B OOJIbIIHHCTBe CJIyyaeB OOulaqaloT MeTaJIJIM4eCKHUMH CBOHCTBAaMH. 
CoeqHHeHHA C MeTaJJIMYeCKHMH CBOMCTBaMH OOpa3yIOTCA TakKe B pe3yJIbTAaTe 
B3aHMOJCHCTBHA MeTaJJIOB C HEKOTOPbIMH MeTaJJIOHaMH, Kak, HalipHMep, C 
OOpOM, yIrslepOJOM, KpeMHHeM, a30TOM HW Jp. OTH COeHHEHHA, He B MeHbILeH 
CTeHeHH, YEM MeTaJJIbI, CKJIOHHbI JaBaTb MeKAy CcoOOIo HAH Cc MeTasuamMHl 
TBepyble PacTBOPbI. 

OcoOeHHOCTH XHMHYECKOFO B3aHMOJCHCTBUA MeTAJJIOB C 9JIEMeHTaMH TepHo-} 
AMGeCKOH CHCTeMbI JaloT OCHOBaHHA JIA BbIJeeHHA CHelMalbHOH TaOsIHUbI} 
XMMHYCCKHX BJICEMCHTOB, KOTOPad MO3BONAeT JaTb KlaccHduKaluio TBepAbIX | 
PacTBOPOB, COCAMHEHHH MeTaJJIOB HW MpOCJeqUTb 3a MOCTeMeHHbIM HepeXOOM OT} 
MeTaJIM4eCKUX COe(MHEHHH K COCMHEHHAM MeTaJIOB MOHHOrO Tuma. Takyt0) 
TaOMHMLY MbI Ha3bIBaeM MeTaJIIOXHMHYeCKOH TaOmMUeH XUMMYeCCKHX 3JICMeHTOB, 
m0 aHaOrHH Cc YeOxumMuyecKOH TaOHUeH  9SJIEMeHTOB, mpeqoxKeHHOM 
A. E. ®epcmanom (°) 4 Apyramu aBropamu (4). | 

B reoxuMuyecKOl TaOAMIe SCMEHTOB BbIJeIAIOTCA TPyNMbl COBMeECTHO HIM 
PaseJIbHO BCTPeYalOWHXCA B IPHPOMNbIX YCMOBHAX SICMCHTOB, T. €. PUKCHPyeT- | 
CA €CTECTBCHHOe MOMO*KeHHE SIEMeHTOB B UpHpoye. MeranmoxumMuyeckan Tab- | 
JiMMa SJIEMCHTOB TIO3BOJIAeT OObCIMHUTb CXOJHbIC WH OTIHYHbIC 10 CBOHM CBOLi- 
CTBaM SJICEMCHTbI MCHeseeBCKOM CHCTeMBI B CeMeHCTBa JIA CHHTesa pasHooOpas- | 
HOrO THA MEeTaJIMYeCKHX OOpas0BaHui, HAaYMHAaA OT TBePALIX pacTBOPOB H 
MeTaJIJIM4eCKHX COeAHHEHHH HM KOHUAA COCIMHEHHAMHM MOCTOAHHOFO cocTaBa 
C WMOHHbIM XapakTepOM cCBA3H. 

Ha puc. | npwBogqurca noqo6Haa MeTammoxumuyecKkad TaOlMila XAMHYeCKHX 
3JIEMCHTOB, Ha KOTOPOH MOKa3aHbI CeMeliCTBa MeTaJIJIOB, CHOCOOHBIX K O6paso-' 
BaHHiO: 1) HeMpepbIBHBIX TBepALIX pacTBopoB, 2) orpaHuyeHHBIX TBepAbIX pac- 
TBOPOB C MeTAJIIMYCCKHMH COeHHCHHAMM, 3) MeTaJJIMYeCKUX COeHHeEHHE 6e3 
TBEPAbIX PaTBOpOB, 4) coeqMHeHHI MOHHOTO Tuna u 5) rpyntia 3JIeMeHTOB, He 
CHOCOOHBIX K B3aMMOjeHCTBHIO C MeTaJaMM ceMelicTBa, pactouOx%KeHHoro B 
CpeyHew wacTH TepHoyuueckol CHCTeMBI. 

M13 TaOMUbl BAAHO, YTO XapakTep B3aMMOselicTBUA ONpeeAeTCA B3AHMHBIM 
MOJIOARKCHHEM METAIJIMYCCKUX IICMEHTOB B MepHOAMYeCKOH cucTeMe H, cj1eqO- 
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T€JIbHO, HX SJIEKTPOHHBIM CTPOeHHeM, a TaK2Ke ATOMHbIMH H HOHHbIMH payquy- 
mu. Ilocnequue, Kak H3BeCTHO, 3AKOHOMe€PHO H3MeHAIOTCH OT 3IeMeHTa K 
e€MeHTy NO rpyniaM wu mnepHojam. : 

Ha ocHose anasu3a BbIJeeHHbIX B MeTasMOXHMHYeCKOi TaOIMWe cemelicTs 
*TAJIOB MOXKHO CKa3aTb, YTO OOpasoBaHHe TBepAbIX PaCTBOPOB HaHOomee xXa- 
URTEPHO AWA METAWIOB, PACHOOXKeHHbIX B Cpequeli yacTH pasBepHYTOM MeH- 
JI€€BCKON TaOIHUbI HM OCOGeHHO AA 9J1eMeHTOB Tle€peXOHbIX Ppynl C Hesano- 
SHHOH d-9JleKTPOHHOM OCOoNOUKOH. Onn uMeloT OnH3KHe XUMMUeCKHe cROticTRA 


Vila Villa 


s sober rain boo 


EY | 2 | no 
fee? pees 
TP [Re] Ae] | [U4 | 
* 


“a —aHTAHHAH 
**—axTHHALBI 


a alee in 
poe rae eels Ly: ieee lse 


Puc. 1. Merannoxumuyeckasd Ta6lHla XHMHYCCKHX 3JIEMCHTOB: @ — MeTaJ- 

Jbl, OOpasyloujve HeMpPepbIBHbIe TBEPAbIe PacTBOPLI, 6 — MeTaJJIbl, OOpa- 

3yIOWHe OFPaHHYeHHble TBEPAble PacTBOPbl, MeTaJIMYeCKHe COeAHHeHHS; 

6 — MeTaJJIOHAbI, OOpasyroulHe OrpaHHYeHHbIe TBeEPAbIe PaCTBOPbl, 2 —Me- 

TaIJOH{bl, OOPasy1ollwe HOHHbIe COeHHeEHHA, O -— MeTaJIJIbI, HECHOCOOHBIe 

K B3aHMOJeCHCTBHIO C MeTasIaMu cpeqHeH yvacTH MepHoAMYeCKOH CHCTeMbI 
3J1IEMCHTOB 


HeOONbWIOe pasmWvunHe ATOMHDIX payuycoB. Hanpumep, cemelicTBO MeTaJIJIOB, 
OpasyiOUluX HeMpepbIBHbIe TBEPfble€ PACTBOPbI, COCTABJIAIOT MeTAJIJIbI OHHX 
Tex Ke [py NepHoyuyeckol cucTeMbI. OTO NOKa3saHO Ha B3aHMOJeHCTBUH 
leTam0B Takux rpynm, Kak IV (Ti—Zr—Hf), V (V—Nb—Ta) u VI (@Q— 
Ao—W) rpyunpl, u paga Metanmos VII u VIII rpyum 3a ucksoueHveM MeTaJIJIOB 

HeH30MOpHOH KpHCTanmMuecKOl cTpyKTypol, Hanpumep Mnu Re, Fe u Ru, 
| Op. 

CKOHHOCTb K OOpa30BaHHIO HEMpPepbIBHbIX TBePAbIX paCTBOPOB TO rpyulaM 
[PH CXOJCTBe SJIEKTPOHHOTO CTpOeHH, OJIM30CTH ATOMHbIX PaQMyCOB H H30- 
[Op(HOCTH CTPYKTYyPb! MpOABIAeTCH HW B CAlyYadxX B3aMMOJCHCTBUA 3JIEMCHTOB- 
HaJIOTOB. OGMaaollUX MeTaJIMIHYeCKHMH WIM a2xKe MeTAJOHAHbIMH CBOMCTBaMH. 
‘ak, HampHMep, B rpymne WeNOUHDIX MeTaJJIOB OCOpa3s0BaHe HeMpepbIBHbIX 
BepIbIX PaCTBOPOB UMeeT MECTO MEXKAY abaloraMH: KasMeM MH WesveM, WesHeM 
| pyOHHeM; Take 2Ke HelpepbIBHLIe TBEpf{ble pacTBOpbI OOpasyIoTCA B CHCTeMaX: 
epMaHHii—KpeMHHH, MbILbaAK—CcypbMa MH CypbMa—BHCMYT. 

TeHJeHuuA K OOpasoBaHHIO TBEPbIX PaCTBOPOB B CeMeCHCTBe STHX MCTAVIJIOB 
(0 MepHOaM yMeHblllaeTcad Mp Mepexofe OT MeTaMNOB-aHaJIOrOB K MeTAaJWIaM, 
TAMUHbIM 110 CBOHM CBOLMCTBaM, HIM NOCMe{OBaTeIbHO IIpH Tepexoye OT OAHOH 
pynus K Apyro. Dro cooTBercTByeT H3MeHCHHIO HX XHMHYECKUX CBOUCTB. Tak, 
KNOHHOCTb K OOpa3OBaHHIO TBEPAbIX PaCTBOPOB AIA MeTaJIJIOB VIII rpynnt 
MeHbINaeTCA copaBa HaleBo, a Ja MetTammoB IV rpynmbl — cepa Hampabo. 
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Hanpumep, ua Ni sTO yMeHbleHHe pacTBOPHMOCTH BbIpaKaeTcA CJeMYIOUMN 


AOM: 
2 Ni SOL > Fe > Mn > Cr > V > Ti > Sec = Ca > K. 


B pay 3THX SeMeHTOB JO MapraHlla HUKeb OOpasyeT HEMpPepbIBHbIe TBEPAbIé 
pacTBOpbI, OT xpoMa 40 Ti TOAbKO OrpaHHYeHHble, a c Ca H K coBceM He B3aHMOll 
qelicrsyer. Ina TutTana, metama IV rpynnpl, HaOmofjaeTcA OOpaTHad KapTuHall 
PacTBOpHMOCTb 3JIeEMeHTOB B THTaHe YMeHbllaeTCH MO CJeyIouleMy pay: 


Ti > V > Cr> Mn— Fe= Go Nit 


TuTaH c BaHaHeM MH XPOMOM IIPH BbICOKHX TemMepaTypax OOpasyeT Herpes 
PbIBHbIe TBepsble pacTBopbl, a c Mn, Fe, Co, Ni—rTombKo OrpaHHueHHble j 
TIpa sTOM mpefembHad KOHIEHTpallMA OFpaHHYeHHO PaCTBOPHMbIX MeTAJVIOE 
B THTaHe TakxKe 1OceOBaTebHO yMeHbilaeTcs OT Mn Kk Ni, T. e. M0 Mepe yaule+ 
HMA MeTaJIOB OT THTaHa (°). 

OOpasoBaHHe MeTaJIM4eCKUX COeCJHHCHHM C OrpaHHYeHHOH PpacTBOPHMOCThIO 
C MOCTeHeHHBIM HepexOJOM HX B COeMHEHHA C MOHHbIM XapaKkTepOM CBA3H Oe ‘ 
TBep/IbIX PaCTBOPOB HMeeT MeCTO JI CeMeHCTBa TeX MeTAaJIJIOB, KOTOpble pace} 
MOomarawTcd B pasJIMUHbIX pymmaxX HW 3HavHTebHO yJaJleHbl [pyr OT Apyra :| 
Jia O6pas0BaHua MOAOOHLIX COeHHeEHHH OCOOeHHO XapaKTepHO B3aHMOJel~| 
CTBHe MeTaJIJIOB OCHOBHBIX H NOOOUHbIX rpymn nosrpynn A u B nepHoquyecKon} 
CHCTeMbI 93JIEMeHTOB (cM. puc. 1). | 

Hanpumep, u3BecTHO, UTO MarHH cmocoOeH aBaTb C ONH3KO pacmouO*Ken-| 
HbIMM K HeMYy B TlepHoyuyecKkol cucTeme aiemMeHTamu (Cu, Ag, Au, Cd u gp.),| 
Hapsy C THIMMYHbIMH MeTaJJIMYeCKHMH CO@{HHEHHAMH — TBepjble pacTBOpBI.|| 
I]o Mepe yJasleHHA 9JeMeHTOB OT TpyNNbl MarHHA, HX CMOCOOHOCTb K OOpa3o- 
BaHHiO TBEPJbIX PaCTBOPOB C MarHHeM YMeHbIUaeTCA, HO BOSPAaCTaeT CKJIOHHOCTB 
K OOpa30BaHHIO COeAMHEHHH C BaJIGHTHbIM OTHOLWMeHHeEM aTOMOB: Mg.Si, Mg.Ge, 
Mg;Big uw Op. 

BecbMa XapakKTepHO, 4TO rpyina 3JIEMeHTOB, OTHOCHMAaACA K NOJyMeTaJ1aM | 
(Ge, As, Sb u Ap.), XapakTepu3yeTcA He3HAYHTeMbHOH CMOCOOHOCTHIO K COpaso- 
BaHHIO TBEPAbIX PaCTBOPOB C THIMYHBIMA MeTaJJlaMH, B TOM 4HCJIe H MarHHeM, | 
HO 9TH SJIEMCHTHI HMEIOT OOJIBUIYIO CKJIOHHOCTb K OOpa3s0BaHHlo COeAHHEHHH MOsy- 
MIpOBOAHHKOBOrO THHa. K Takum coequHeHuaAM OTHOCATCA MgzAso, MgsSbo, 
NiAs, CoAs, CoSb, InSb u gp. | 

V3 2eMeHTOB, OTHOCALLMXCH K CeMeHCTBY MeTaJIJIOHJOB culeLyeT BbIeJHTS | 
Be rpyllbl,OfHa H3 KOTOPHIX COCTABJAeT PpynNy MeTaJJIOWOB C MaJIbIM ATOMHBIM | 
pagquycom (Oop, yruepogx, a30T, BOMOpO HM YaCTHYHO KUCMOpoA). Ota rpynna 
cmoco6Ha OOpasOBbIBaTb C MeTaJJIaMH OCHOBHbIX rpyil OrpaHHYeHHble TBeEpAbIe 
pacTBOpbI THIa BHEAPeHHA, a TaKXKe COCMMHCHHA C MeTAJIHYECKHM XapaKTepOM | 
CBA3H C MOCTeMeCHHbIM TlepeXOJOM OT MeTaJIIMYeCKOH K HOHHOM CBHA3H. 

Takue COeqHHeHHA KaK OopHybl, KapOuJbI H HUTPHAbI ABAIOTCA THOMUHO | 
MeTAJIJIMYCCKHMM COCMHCHHSIMH, .a OKHCHBI€ COe(MHeHHA — HIM MOJYMpOBO]- | 
HHKOBbIMH WH HOHHbIMH. | 

MetaJJI0HAbI: KpeMHHH HM (ociop, uMeloulMe OIMsKHe aTOMHBIe paquycpl 
C MeTaJIJIaMH OCHOBHOH rp ylillbl, TaK2%Ke OTHOCATCH K pyle 3JIeMeHTOB, OOpasyio-_ 
IMMX C STHMH MeTaJJIaMH OrpaHHUeHHble TBEPAbIe PaCTBOPbl WH MeTaIIHYeCKHe 
COeEQHHEHHA THA CHIHUMAOB uw docu. 

Bropaa rpynna mMetanmougos VI u VII rpynn (cepa u ramougbl) orHocuTca 
K C€MCMCTBY 9/IEMeHTOB, He CIOCOOHBIX JaBaTb C MeTasaMH TBepsbIe pacTBOpI, 
HO C OOJIbINOM CKJOHHOCTbIO K OOpasOBaHHIO THIMUHbIX COeMHeHHIi HOHHOFO ° 
Tuma. IIpH 9TOM XapakTepHO, YTO TepBbIM OT MeTasa CcoeqMHeHHAM Tuna — 
Me,Ry mpHcyuiH B KakOl-TO cTeneHH MeTauIMueCcKHe CBOLCTBAa (uampumep, NiS), 
Coe{HHEHHA OOsee OoraTHe cepol (Hampumep,NiS,) oOnagaioTr nosynpoBo_H- 
KOBbIMH CBOHCTBaMH, a rasIOHJHble CO@MMHCHHA MeTAIIOB SABJIAIOTCA THIMUHO 
HOHHBIMH. 

M3 uvca MeTaJIMYeCKHX 93JIEMeHTOB MeTaJJIbI WenOUHO MH mLeTOUHO-3e- 
Me€JIbHOH Tpylilbl 34HHMAIOT BO B3aHMOJeHCTBHH C MeTaJaMH Ocob0e noMOKeHHe. 
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AM, 34 HCKJIOYCHHEM JIMTHA, OepHIIHA H MarHHA, HMCIOT MAKCHMaJIbHbIe aTOM- 
al€ paMyCbl, 3HAYHTeLbHO OTJIMYHbIe. OT ATOMHBIX pauyéoB OoubuIMHCTBAa 
DYTUX MeTaJIOB HM MeTanONAOB. OM cOcTaBAAIOT CeMeLICTBO MeTaJIJIOB, He 
MOCOOHBIX K OOpa30BaHHIO TBepAbIX paCTBOPOB CO MHOFUMHM MeTaJwiaMu HU 
YTeEM SaMeIICHHA ATOMOB paCTBOpHTeA, HU, TeM Oowlee, IYTeEM BHePeHHA B 
ellleTKY MeTaJIIa pacTBOpHTess. 

- Oco6oe nonoKenHe sTOH rpynmpl MeTaJIOB XapakKTepH3yeTCcA TeM, 4TO OHH 
TOCOOHBI K B3AHMOJeHCTBHIO TOJIbKO MeXKy CcObOli HC MeTaINaMH nogrpynup B 
BbICOKHMH 3HAYCHHAMH ATOMHBIX PaHYCOB, HO He CHOCOOHbI K B3aHMOJeliCTBHIO 
. MeTaJJIaMH TlepBoro cemelicrsa. 

_ IIpu B3aumojelicrBuv MeTaI0B STO rpyrnbl c seMeHTaMH NO6OUHBIX 
pyllll MepHoAuyecKOH CHCTeMbI OOpa3syIOTCH TakxKe MeTAaIIHUeCKHe COeMHEHUA 
| MOCTeMeCHHBIM MepeXOJOM TIpH B3aHMOJeHCTBHH C THNMYHbIMH MeTaJJIOHaMu 

HOHHBIM COe€/,HHeEHHAM. 

Takum 00pa30M,B pe3yJIbTAaTe KpaTKOPO aHaJIH3a MOXKHO CKasaTb ,UTO MeTAaJVIO- 

WMMYeCKad TaOJIHIa MOSBOIAeT B OOMEM Bue PacCMOTpeTb BONpOCh! XHMHUe- 
KOPO B3aHMOJeHCTBHA MeTAaJJIOB pyr c [pyroM u Cc MeTammOHamH. Ona jae 
O3MO2%XHOCTb IO TOJIOKEHHIO MeTAJJIOB B Me€PHOMYeCKOM CHCTeME H M10 BbITeKalo- 
JHMM H3 STOrO XHMHYECKHM CBOHCTBAaM OMpejleATb, B KaKHe BHJbI B3AHMOJel- 
TBM TOT HJM MHOM MeTaJI CMOCcOOeH BCTYMAaTb C APYFHMM dIeMeHTaMH TMepHo- 
‘MUeCKOH CHCTeMBI. 
— [lo sro TaOnHWe MOXHO OMpeeHTb BO3MOX%KHOCTh OOpasOBaHHA TBepJIbIx 
JACTBOPOB, MeTAJIJIMYeCKHX WH HOHHBIX COCAHHEHHH JIA KaxKOrO M3 MeTaJVJIOB, 
AHHMAIOWHX OlpefesIeHHOe MeCTO B TepHoOsHYeCKOM CHCTeMe 3JIeEMeHTOB, H 
[OKa3aTb, KAKHE MeTAJIJIbI HE BSAHMOJCHCTBYIOT H He OOPasyIOT HH TBEPJbIX pac- 
‘BOPOB HH cOeqHHeHHH. MetanoxumMuyeckad Ta6IHIa 2JIeMeHTOB OGerdaerT 
MaccHMUKAUHIO § pa3sJIMYHbIX BHJOB XHMHMYeCKOFO B3aHMOJ[eEHCTBHA MeTAaJIJIOB 
IpH OOpasoBaHHH MH MeTaJJIMYeCKHX CIWaBOB pa3JIHYHOrO cocTaBa 4H 
‘TPpOCHHA. 


Wucrutyt metansypruu um. A. A. Baiixosa :  Tocrynuno 
Axkajlemuu HayK CCCP Jie Jel SKS Ey 
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-Jloxknann Akagemun nayk CCCP 


% 1957. Tom 114, Ne 1 


O. A. TITHLLbIHA, O. A. PEYTOB u M. ®. TYPUMHCKHA 


CHHTE3 OJIOBOOPrAHHYECKHX COEJMHEHHMM 4EPE3 JBOMHBIE 
MOJIOHHEBBIE COJIN 


(IIpedcmaeaeno axademukxom A. H. Hecmesnoeoim 29 XII 1956) 


B wutTepaType WMeloTCA H€MHOTOUHCJICHHbIe JaHHble M0 HcnONES Raia 
coleH WMapHioqOHuA B KaveCTBe HCXOJHbIX BeUeCTB [JIA CHHTe3a MeTAaJIJIO-} 
opranuyueckux coequHenuli. Tak, Congun, Max Kaop u Mpsun (), pasmarany 
XJIOPUCTHIM WudpeHHAMOROHMH “ pTyTbIO WH TeWyYpOM B NpOnHJIOBOM cuMpTe Hii 
CYpbMOH B Boyle B mpucytTcrBuH Na2S, NOyYHIH COOTBeETCTBYIONIMe 3JIEMeHTO-} 
OpraHwueckHe coequHeHHA. OHaKO BbIXO ABTOPbI YKa3bIBaIOT TOJIbKO JIS} 
tbenusmepkypxsopuga. JI. T. Maxapopa u A. H. Hecmesnos (?) npumennanit 
COMM HOAOHHA JIA ApHsMpOBaHHA JeMeHTOOpraHHyeckuX coequHeHUuH. IIpH 


TepMHYeCKOM pasoxKenHnH (CeHs).J*BF, B mpucyTCTBHH BelecTB Tuna Ar,S (rye 
3=Sb, As, Bi, P, Se) on nonyunsH COOTBeETCTBYIOMIHe OHHEBbIe JJIEMCHTOOpraHH-} 
yeckHe CO€J[MHeHHA. | 

Mobi HallJIv, YTO TPH pa3siOXKeHHH NOPOWKAMH MeTAaJJIOB ABOHHbIX coueH |} 
XJIOPHCTOTO J\HapHAHONOHHA HM XJOPHAOB TAKEbIX MeTaIIOB** OO6pasyrorcas | 
COOTBETCTBYIOUHe MeTaOOpraHnyeckHe COeHHEHHA. 

B nacTosimel cTaTbe OMHCbIBAaeTCA CHHTe3 OJIOBOOpraHHuecKHX COeHHeHHE} 
yepe3 JBOHHbIe HOJOHHeBbI€ COJIM XJIOPHCTOTO OJIOBAa: 


2AreJC1-SnClg + Sn > ArgSnCl, + 2ArJ + 2SnCl.. 


CieqyeT OTMCTHTb, YTO JIA MOMYYeHHA ONOBOOPpraHHyecKHX COoeqMHeHHit | 
HeT HeOOXOJMMOCTH B IIPHFOTOBJICHHH JBOMHbIX HONOHHeBbIX COjlelH, TaK Kak} 
HaMH ObllO NOKa3aHO, YTO AMPeHHJICTaHHAHOKCHYA MOmyuaeTCA Kak IPH pagJo- 
»*KeHHH Ar.JCl-SnCl., Tak w mpH pa3smoxeHuN cmMecu Ar,JCl u SnCl, nopomKom | 
omoBa. To, YTO B MOceqHeEM Clyyae peakKUMA MpOTeKkaeT yepes CTaAHIO ABOMHBIX | 
MOJOHMEBBIX COvIeH, CleqyeT, BO-MepBbIX, H3 TOTO (PakTa, ITO IOXO pacTBOPHMBIe 
B alleTOHe XJIOPHAbl AHapHKOOHHA pH AoOaBnenuH SnCl, pacTBops1Tca9, | 
a BO-BTOpbIX, 43 Toro, uTo Ar,JCl B ycnOoBHAX peakUMH MOpOUIKOM O10Ba HE 
pa3ularaioTca HW OJOBOOpraHHyecKHX COCAMHEHHH He Jalor. | 

CuHTesMpOBaHHble YKa3aHHbIM BbILIe MeTOJOM COeMHCHHA MpHBeeHbI B 
Tao. | (AA CpPaBHEHHA aHbl BbIXOAbI OOBOOPraHHMyecKHX COeMHeEHHH, FOcTura- | 
eMble B J{Ma3sO0MeToye HecmesHora (!,5)). | 

Kak BuqHO v3 TaOu. 1, BEIXOJbI OMOBOOPraHHyecKUX COeMHeHHH, mowyu4ae- 
MbIX TIO MeTOAY ABOMHbIX HOMOHHEBHIX CONE, 3HAYHTEIbHO MPeBbILAIOT BLIXOJBI, 
qocTuraemple MO JMasomeTOjy Hecmesnopa. SOTO OGcTosTembcTBO, Hapsly c 
MpOCTOTOH BBbINOJIHEHHA CHHTe3a, MO3BOIHeT CUHTATh MpefiaraeMblii MeTOJ, 
YROOHBIM TlyTeM NO yYeHHA APOMATHYECKHX ONOBOOPraHHyecKHX COeHHeHUIT* ** . 


* Hapany c (CeHs)2JCl, re xe apropsi pasiarann (n-C7H7).JCl prytbio u TenypoM B IIponH- 
JIOBOM CIMPTe, HO BbIXOMbI COOTBETCTBYIOWIMX SIEMCHTOOPraHHecKUX COeAMHeEHUM He NpHBeeHEI. 
** T[poliuble comm xsopuctoro qHapHatiiogonua c HgCle, AuCls, PtCl, uspecrust 2aBHo Gy 
J{potupie comm ¢ SnCle, SnCly, SbCls, SbCls, BiCls mbt nonyauau npH cavuBaHun ComMHOKUCABIX 
pactsopos ArgJCl # xmopuHzcB CoOTBeTCTBYIONIMX MeTAaJIOB. 
*** Cyrelyer OTMCTHTb, TO aHaJOrHUHbIM MYTCM H3 ABOMHBIX HOMOHMEBHIX coneli o6pasytoTesi 
MeTaJIJIOOPraHHyeckHe CoeqMHeHHA Apyrux MetamoB (Hg, Sb, Bi). k 
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Ta6auna 1 


Bpixoz B % - 
moO JHas0oMeTOLy 
HecmesHoBa 
IIpoaqykTbl peaxunn* gers. 
HHeBble |4epe3 ABOl-| Yepes Gop- 
. cou Hbie 2Haso-| mTOpHABI 
HHeBEIe | apHHaso- 
COuIH HHA** 
(CgH5)2SnO 76 Disk 43 
(n-C;H7}.SnO 67 — 38 , 4 
(n-C1C,H4)2SnO 82 4,7 24 
(n-BrCgH4)2SnO 47 6 30)2 
(n-JCgH4),SnO 39 — nates 


* Bce NowyyenHble BellecTBa HAeHTHpUNUpOBANUCh B 
BHA COOTBETCTBYIONNMX TajoreHuzoB. Jia sToro pacTBop 
OKHCH JHapWJI0OI0Ba B JIeAMHOH yKCyCHOM KUCMOTe BIMBaJICA 
B OXJaKTeHHy!O NasOaBJICHHYy!O TalOMAOBOROpOMHyIO Kuc- 
JIOTY; BbINABIUHH OCafOK TraoreHuAa OTPUAbTPOBbIBaJICA Hi 

NlepeK pHCTaJIH30BbIBaJICS. 
** JlaeTca CYMMaPpHBIii BbIXOA OOBOOpraHHyecKUX coe- 
WHHeEHHH 


OKCHE€PHMCHTANbHAA WACTH 


/1.CuutTre3 oxucu Aubeuxunonosa. 20r (0,063 M) (CeHs).JC! 
HeCeHO B 25 MJI alleTOHa, 3aTe€M IPH HHTCHCHBHOM MepeMelUHBaHHH IpHcHimaHo 
Jr (U,1 M) 6e3sBoqHoro SnCl, u 10 r (0,084 r-at) mopourka onopa. Uepes nexo- 
\poe BpeMA peakI[MOHHaA Macca paso0rpeBasacb MOUTH JO KuneHUA. Ilocae uH- 
SHCHBHOFO MepeMelIHBaHHA B TeveHHe 4 4ac. HeOpraHHyeckHh OcayoK OTPUIb- 
DOBaH, PacTBOpHTedb ucMapeH. OcTaBlleeca MOce HCHapeHHA alleTOHa MacJIO 
pompito HC] (1 : 1), pacrBopeno B ciupTe, H CNMPTOBbIM pacTBOp BJIHMT Ha XO- 
ony B 10 %-H pacrnop NaOH. Bpinapmuit ocayoK oKHcH WueHuIONOBA OT- 
HJIbTPpOBaH, MPOMbIT BOAOU, cuupTom u 9Pupom. Burxoy 7 r (76% Teopun) 


Hatimeno %: Sn 41,14; 41,20; C 49,66; 49,90: H 3,79; 3,95 
(CgH5)2SnO. Brisucneno %: Sn 41,08; C AS) isile lal 349 


2,.CHHTeC3 OKHCH Au-n-TOMHAONOBA. 77r (0,02 M) (n-C7H7).JSCI 
4 r (0,002 M) 6esBoguoro SnCl, B 20 Ma alleToHa pasnoxenpl 3 r (0,025 r-ar) 
noBpa. Peaki[MOHHaA CMecb MepemMellMBaslacb 2 uaca. B pesyubTaTe oOOpadorKn, 
JaNOTHYHOKH MpesbiyWlemy onbiTy, BbieweHO 2,15 roKHcH JM-n-TOWHNONOBAa 
17% Teopun). (n-C7H7).SnO nepeBegeH B OpomucrToe Au-n-TOMUMON0BO*. TTocae 
SpeKPHCTANUSAalWU U3 MeTpomeiHoro supa T. nm. 74°. JIuTepatypubie Jan- 
men), T,.T10: 74°. 
HatingeHo %: C 36,20; 36,41; H 3,05; 3,04 
(C7H,),.SnO. Bpraucneno %: C 36,49; H 3,06 
3.CuuTe3 OKUCH Zu-n-xnOophbenuaonosa. 19r (0,05 M) 
-C1CsH,)2JCl 1 9,5 r (0,05 M) Gespogquoro SnCl, B 25 Mi alleTOHa pa3J1OXKeHbI 
r (0,05 r-at) onosa. Ilocne o6pa6orKH BbIjeneHO 7,25 YT OKUCH J\H-N-xs10p- 
enusomoBa (82% Teopuu), ueHTUHuMpoBaHHOorO B Bue (A-ClCeH,4).SnClo. 
_ nin. 88°. JIutepatypupie janupre (*): T. ‘M1. 86,5° 
Hatineno %: C 35,04; 35,02; H 2,07; 1,94 
(CICgH,4)2SnCly. Brraucneno %: C 34,92; Fit 95 
4,.CuutTe3 OKHUCH QH-nM-OpomMheHuHMONOBA. 4 r (0,084 M) 
-BrCeH,),JCl u 2 r (0,01 M) 6esBoguoro SnCl, pasmoxKeHbI 1,5 r (0,013 r-at) 


* B jaHHOM calyyae Moy4yamoch OpOMHcToe MH-N-TOJHJIOIOBO, a He (n-C7H7)2SnClez, Tak Kak 


ceyHee BbINazalo B BHAe Maca. 
{11 


NOpOWKa OOBAa’B YCOBUAX MIpeAbIAyMero OnbiTa. OcTraBpliaAca MOcie UCHapeHHs 
pacTBOpHTemA Macca NIPOsKCTparMpoBaHa OeH3HHOM, OeH3HH HcMapeH, K OCTAT! 
KY Upuaut cuuptT. Cnuprospit pacrsop rugpomu30pan 10% NaOH. Boiiapumy 
OcalOK OKHCH J{H-N-OpomMeHHOOBa OTPMJIbTPOBaH, IPOMBIT CIIHPTOM HM 9PHpOM 
Borxog 1 r (47% Teopuu). (n-BrCeH,4)2SnO uyenTupultupoBpaHa B BAe 
(n-BrCsH4)2SnCly. T. na. 104°. JIureparypupie qanupie (7): T. na. 103° 


Hatineno %: C 29,11; 28,91; H 1,84; 1,79 
(BrCgHa)2SnCly. Brruncseno %: C 28,74; Gt 


5.CuutTe3 okucuh Zu-n-fogmenunonosa. 11,4r(0,02MI 
(n-JCeH,).JCl u 4 r (0,02 M) 6esBoquoro SnCl, pasnoxenb 3 r (0,025 r-at 
nopourka on0Ba B 20 ma allerona. B pesyabTate o6paOoTkKu, aHaJOrH4yHOu pep 
WbILyuleMy OMbITy, BbiyzeneHo 2,1 r oKucH Au-n-hoydenusmonoBa (39% Teopun) 
MJCHTHPUUApOBaHHOH B Bue AByXxJOpucToro ju-n-hoydenunonopa. T. mill 
147°. JIlurepatypupie qaHubie (’): T. ma. 147°. | 


Mockosckuit rocyapcTBeHHbI yHUBepcuTeT TlocrynH10 
um. M. B. Jlomonocospa 29 XII 1956 
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(1931); Ber., 64, 628 (1931). 
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XHMHA 


Akagemuk A. B. TOTMUHEB, B. A. KPEHLLEJIb, H. M. TOJIUHHCK HK 
u IT. B. TAPHHIIEBCKAS 


O NOJTIYYEHHH KPHCTAJIJIMYECKOrO NOJIMMPOMWJIEHA 
OJIMMEPH3AWHEH MPONWJIEHA HA METAJIJIOOPTAHHYUECKOM 
KATAJIM3ATOPE 


B mocuieqHee BpeMA XHMHA TOJMMepHbIX COeAHHEHHI OGoraTHacb HOBbIMH 
STOWaMH MOJMMepH3alluH — cTepeocneuMpuyecKkoli TOMMMepusalveli, m03B0- 
Houle MOJyyaTb CTepeoperysApHble KPUCTasIHYeCKHe TMOVIM-x%-OvlecpHHEI. 
-paootax Harta c corp. (7), OTKpbIBIUMX 9TOT MeTOZ, MpHBOA_ATCA OOWHp- 
sI€ JJaHHble, XapakTepHsylollve CTpyKTYpy H CBOLCTBa cTepeoperyJAPHBIX 
[a3BaHHbIX HMM H30TAKTHYeCKHMH) NOJMMepoB. OHaKoO B OMyOJIMKOBaHHbIX 
2 STOMY BOMpOocy CTaTbAX MOUTH He CONepARUTCA JAHHbIX, KaCalOUlHxXCA YCJIO- 
AM CHHTe3a NOJOOHBIX MOJMMepoB. CpexH HOBbIX BHJOB CoeUHeHHH OoubwOn 
HTepec MpeCTaBJIAeT NOJHIPONHeH, OOMAaaloulult PAJOM WeHHbIX CBOLCTB. 

CBASH C 9THM TpeCTaBJIAJIOCb HHTePeCHbIM BbIACHHTb YCJIOBUA MOJyueHuA 
pucTasIMYeCKOTO MOJHMponMvena. 


IKCHeEPHMeHTAIbBHAA WacThb 


Vicxoqupii TipomusieH owyyasicA feruyqpatauuei (Ha OKHCH asmoMHHuA 
oH 350°) u30MponHsoBoro cnupta H CcosepxKas 99,2% CsH, uw 0,8% N, + O,; 
PxJe OMBITOB HCHOJb3OBaACb MPOMMJIeHIponanoBad (cbpakuuAa HedTaAHoro 
3a, COep Kalla A C3H, 85,1%, Oz 0,2%, N, 0,8%, CO, 0,2% (OcTaJIbHOe 
,H, H HeOombuiad Mpumecb C,H, u u-C,Hsg). 

B kKayecTBe KaTaJIM3aTOpa TOJIMMepH3alHH MCHOJb3OBaJICA TpH9THJIaIOMH- 
ii B CO“eTAHHH C YeTbIPeXXJIOPHCTLIM THTAHOM. TpuHsTHJasIOMHHHK Nosy- 
ICA paHee OMHCaHHbIM coco6om (7). [lomuMepH3alHA MpOBOAuJIacb Kak IIpH 
MocepHOM, TaK HM Ip MOBBIWeHHEIX JaBseHuaX. YcrTaHoBKa Ja 0- 
iMepH3alHH Ip aTMocwepHOM JaBJeHHH u300paxeHa Ha puc. ft. 

IIponusen u3 GOanona (/) yepes rasoppii cueTuuK (2) u peomeTp (3) 
\CTYHaJI B CHCTeMY OUMCTKM OT KHCOpoya MH Apyrux MpuMecel. CucTema 
IMCTKH COCTOANIa W3 3/IeKTpHyueckoli neun (4) C MeQHOH HacaqKOH, B KOTO- 
i MO[jepxKuBaylacb TemilepaTypa OKosIO 350°, a TakxKe Tpex cKpyOepoB 
, 6,7), 3ATOJHEHHBIX COOTBETCTBEHHO TpaHYJIHPOBaHHbIM e€]{KHM HaTpoM, 
KAPHTOM H aKTHBMPOBaHHOli OKHCbIO aJIIOMHHHA; pH padore c TexHuue- 
oli Mponusennponanosoh pakwHell mepeq cKpyOepaMu TofksmoyascA T0- 
OTHTeIb, 3an0mHeHUBI 68%-it H,SO, qa ocBoOomweHuA rasa OT IpHMecH 
C,Hsg. 

V3 ouncrutembHoli ra3 uepes (POpKOHTaKTHY!O CKAHKy (8) c pacTBOpoM 
HOTHAIOMHHUA (HIM B OOXOR ee) NocTyNas B peakTop (J). Peaxtop mpej- 
ABA COOOM CTeKIAHHBI cocym emKocTbIo 500 ma, cHaOxeHHbIli ObicTpo- 
HOM MelaIKOM, OOpaTHbIM XOJIO[HJIbHHKOM H TepMOMeTPOM. C MOMOILLbIC 
pMocTaTupylollel pyGalKH B peakTope NoAepHKUBaTAch ONpemeeHHaA TEM- 
patypa. ' f 

B peakTop, MpeqBapuTenbHO SBaKYMPOBaHHbIM MM UPORYTbIM asOTOM U3 
mona (12) uepes OOblyHyIO OYHCTHTeIbHYy!O CHCTCMY (13—I7), sarpyxKalca 
ICTBOpHTe/Ib, B KavecTBe KOTOPOTO CJyKHN MpeABapHTeJIbHO oOpadoTaHHbIit 
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6en3uu-«Kanomay c a2 0,7254 u Temnepatypoii KuneHua B mpegqemax 85—1 10% 
B 9ToT %e peaKTOP'C MOMOMLbIO CiHelMaJIbHbIX lpucnoco6seHul (He NOKa3aH 
HbIX Ha CXeMe) 3arpyxKasOcb HeEOOXOAMMOE KOJIMYECTBO KaTaJIM3aTOpa. Henpc' 
pearupopaBlluit ras yepes OOpaTHbIit XOMOMJIbHUK HW CKAHKY Tumenko (10) 
3aNlOJIHCHHYIO BbICOKOKHMALLHM YrJIeBONOPOAOM, M TasOBbld CdeTAHK (11) cOpak 
CbIBaJICA B aTMOCcipepy. al 

Ilo OKOHUaHHH OMbITa peaKTOp OXJiaxKjlaicd WO TeMMepaTyPpbl +10° 1 
colepxkuMoe OOpabaTbIBasIOCh Ip TepeMeliMBaHHH aOCOJIOTHPOBAHHbIM MeTa 
HOJIOM Jit pagvlox%Kenua ocTalowlerocd KaTamsaTopa. Baimapiiuu ocaqong 


12 13 


N 


Ss) 


09 


B armocpepy 


So 
TT] 


we, 
N=LISNY 
ENS 


A 
LD 


Pue. 1. Cxema ycTaHOBKH JIA, MOMMMepu3aluM NponvseHa pH arMocdepHoM jaBeHuH 


MOTHMpONMJIeHa OTPHJIbTPOBbIBaJICA HM MHOFOKPaTHO IIPOMBIBaJICA MeTAHOJIOM H 
BoJoH. SaTeM NouMMponuseH BbICyYIUMBasCA pH Temmepatype,60—70° zo 
TOCTOAHHOrO Beca WH NOMBepraJcaA JaJIbHeMIMIHM UCCJeOBaHHAM. 

OnpiTb! NO HeOOJIbUIHM JJaBNeHuem (4—6 aTM.) IIpOBOAMIMCb B aBTOKJIAaBe 
eMKOCTbIO 1 JI, BBINOJIHCHHbIM H3 Hep xaBelolleH CTaJH WH CHaO%KeHHBIM JIO-; 
llacTHOH MelWamKoH (nm = 180 06/ mun). 

IIpeqBapuTebHble OMbITHI WoKasaJIM, YTO MpH NOWMMepHsayHu fkak MmpH! 
AaTMOCPePHOM JaBJICHHH, Tak HW pH NOBbIMIeEHHOM j{aBJIeHHH HanwyumMe 
pesyIbTaTbI NOJyyaloTca Mp TemiepaTypax, OM3KHX K 50°. | 

Kak BuqHO us TaOl. 1, NpH paOoTe c 4HCTHIM HW TeEXHHYeCKHM Mponuse- 
HOM IOJIy4aJIMCb IpakTH¥eCKH OJMHAKOBbIe pe3YJIbTATHI. 

Tloppnuenve JaBmeHua Jo 5—6 aTM. JaBalO BO3MOXKHOCTh 3HauHTesbHO 
MOBBICHTb. CTEN€Hb KOHBePCHH MpOMvIeHa HW JOOMTHCA BEIXOJa NomHMepa JO 
150 r Ha JIMTp peakWHOHHOrTO O6beMa TIPHMepHO 3a TO Ke BpeMaA peaKIHH. 
Honyuennpiit pH aTmociepHoM JaBJIeHHH B yKa3aHHbIX ycNOBuAx (Ta6m. 1) 
oOpasell MOMNponuena ObiI uccMeqOBaH B sa6opatopuu M. B. BompKex- 
miTeiHa *. 

PentreHorpamma MoviMnponusiena (6e3 HccJIefOBaHUA TEKCTYpbI) NOKa3avia Ha- 
JMUME PCSKUX KONE, XAPAaKTePHBIX JIA KPHCTaJNMYeCKOrO MaTepHasia. MuKpo- 
(bororpaMMa — KpHBaa NovepHeHH He UMesa BUAMMBIX OTMMUMA OT MpUBe- 
qenHow Harra. OquaKo «npoueHT KpMcTaJJIMUHOCTHy TaKHM cMoco6om He mor 
ObITh OnpejeuieH. 

Hccneqopanve wH(ppakpacHoro cmeKTpa NorJiomenus Nomumponusena’ B 
INMPOKOM MHTepBasle TemMepatyp NOKasaIO HalMYyHe TMOJIOC, XapaKTepHBIXx 
Aa aMopPHO YacTH MaTepMasa, pesKO YCHMBaIOWMxcd pH WiaBNeHuH. 


* oe 
Buipaxaem OnaromapHoctp JI. A. Bonxopoit u E. UH. TlokposcKomy, NpoBoxuBmIHuM 
HCCIeMOBaHHe. 
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MiepaTypa MlaBeHHA OKa3alacb TpaKTHYeCKH coBMasaioiueli ¢ NpHBOAH- 
M Hatra. KommuecrBpenuad olenKa, OCHOBaHHaa Ha ompejevieHHH OTHOCH- 
IbHOH HHTCHCHBHOCTH «aMOp(pHBIX» MosOc Torsouenus, YKa3bIBaeT Ha TO, 
) JAHHbI OOpasel NowMUponuseHa aABAAeTCA IIpHMepHo Ha 75% KpHcTaJ- 
WeCKHM MaTepHaJIOM. 

C weJIbiO BBIACHeHHA BUMAHHA MOJIAPHBIX COOTHOIMeHHH MexK)LyY KOMTIO- 
1TaMH KaTaJIM3aTOpa Ha XapaKTepHCTHYeCKYIO BA3ZKOCTh NOJHNpoMHena 


Ta6Oauna 1 


Pe3yabTaTpl NOJMMepH3alHH MpoMHeHa Tpu aTMOC(epHOM WaBJICHHK 


D R 1 
4 ae ‘- & OctTanocb Lg Pe bs 

Vcxoyznoe cpipbe Al(CsHs)s, | TIC, +2 a° 2 saa Hekecs Sk eee g a mee ors 
MOJI. MOJI. SR2g nieces of ass Bos Bog 

Mean] AE BAe) Mam idas 

IIponuaen cnuprosor 5) 4 5 70 5) 3,0 | 21,4 | 0,90 

TexHuu. IpomHJieHoBasi 

dpaknusn i) it By) 68 04 3,0 | 20,5 | 0,86 


Jia MlOcTaBsleHa CepHA OMbITOB, B KOTOpHIX oTHOWeHHe Al (C,H;),: TiCl, 
MeHAJIOCb. C yBeJIMYeHHeEM ZSTOFO OTHOWICHHA XapaKTepHCTHYeCKad BA3KOCTB. 
IpeyetueHHad B jleKasIMHe Mp Temiepatype 150°) yBemnunBaetca Hu CooT- 
PCTBEHHO MOBbIMAeTCA TeMMepaTypa WwlaBJeHuA NomHMponnsena Zo 160—165°. 


Tlocrynuo 
25 ITT 1957. 


UHTIIPOBAHHAH JIMTEPATYPA 


1G. Natta, Angew. Chem., 68, 393 (1956). 2 A. B. Tonunes, B. A. Kpeu- 
ab, H. ©. Boromososa, 10. A. Toapagmapo, JAH, 111, Ne 1 (1956). 


8* 115 


Jlokxnagn Akajemun nayrx CCCP 
1957. Tom 114, Ne 1 


Jl. ©. TPE®HJIOBA u HW. A. MOCTOBCKHU 


HEKOTOPbIE MPOM3BOAHbIE JU®EHWJIA 
WM UX TYBEPKYJIOCTATHYECKAA AKTHBHOCTb 


(IIpedcmaeaeno axademuxom H. H. Hasapoeoim 15 I 1957) 


VispecTuo, TO He3aMeWeHHbIM aHHIMH OOsIaqaeT TyOepKysIOCTaTH4eCKHy 
melictBvem in vitro B KonweHTpauuu 2-104 mon/a (*). Ilapa-3amemeHnul 
aHHmnmHa: 4-amunHodenol, 4-MeTOKCHaHWJIMH,  4-9TOKCHaHWJIHH, 4-mpoH 
OKCHaHHJIMH — IpOABJIAeT OOMbLIYIO AKTHBHOCTb (MX TyOepKylOcTaTHdeCcK 
yelictBue MposBsetcad B KoOHUeHTpauuax 2-104; 1-10°°; 1,25-107 
6,25-10-* mon/a) (7). 3HauHTembHO Oouee AKTHBHBIM COCAMHEHHeEM, YEM aHHJIME 
OKasasica 4-aMHHO,MeHu: OH MpOABAAeT TyOepKysOcTaTHYeCcKOe eHCTB 
yxe B KOHIeHTpayuH 1,25-10°7 mon/n (4). Yunteipaad 9TH HaOsJI0,eHHs 
4. II. Mpanos u UV. M. Ilanaioros (°) cuutesupopann 4-oKcu-4-amuHoqudenni 
MW eFO aJIKHJIbHbIe SPUPHI AIA UCMbITAHHA Ha UX TYOePKYNOCTATHYECKY!IO aKTHI 
HOCTb, 

Cpe MpOH3BOHEIX apOMaTH¥eCKHX AMHHOB B KayecTBe TyOepKyJOCTATI 
YeCKHX COCHHeCHHH MOryT IIpecTaBIATb HHTepec a30MeTHHbI H IIPOH3BOHb 
THOMOUeBHHEI. TyOepkyslocraTHuecKad AKTHBHOCTb a30MeTHHOB H3y4aslacbh y 
paHee OpsenmeliepoM uw coTpyqHuKamu (°) u Bayspom c coapropamu (*). 3B 
CTHO Takxke H PYHIHCHAHOe AelicrBHe HEKOTOpHIX asomeTHHOB (8). UTo Kacae 


MX MpOTHBOTYOepKyeSHbIX HW CYHIMCHAHBIX cBOLCTB (°). 

B xojle Hallux HcCeqOBaHH TO CHHTesy COeqMHEHHM C BO3MOXKHDbIM Ip 
THBOTYOePKyJIe3HbIM JeHCTBHEM MbI NOMYUMIH, HCXOAA u3 4-amMHO_UdeHu 
WM ero Mapa-aJIKOKCHIPOH3BOMHBIX, PAX HOBLIX IIPOM3BORHbIX WuceHHa, B YE 
CTHOCTH a30meTHHBI (TaOn. 1) u N,N’-3amenjeHHple THOMOYeBHHEI (Tabn. 2 
Kpome Toro OblIH MOJLyYeHbI asOMeTHHbI — mpowsBoquble 4-qudennnanpye 
ruya. | 

AsometTunp (Ta6a. 1) OpuiM NoyYeHbI C MOUTH KONHUeECTBEHHBIM BBIXO]O! 
pH HarpeBaHHH B CNMPTOBOM pacTBOpe 9XKBHMOJIEKYJAPHbIX KONMUECT 
4-aMMHOMpeHH1a HELO N-aIKOKCHMpOM3BOAHEIX C PasJMYHbIMH apOMaTHYeCKH 
albqerufamu (Oensaibqeruqn 1—5, canuuunospli ambqeruy 6—10, Banna 
11—15, napa-ayeTunamunobensanbyerug 16—20, KOPHUHbIH asbyeruy 21- 
25, muMeponatb 26), a TaKxKe c dypdyponom 27—31 uy 9-bopMusakpu uO! 
32. A3omeTHHE! 43 4-,ucdbenumanbyeruqa Opin CHHT€3HPOBaHbl B3aHMOJer. 
CTBHEM STOO aIbderufa C APOMATHYeCKHMH AMHHAMH (aHuIHH 33, n-aHH3nyqH: 
34, cylbpanusamuy 35, 4-amunogqudbenun 36 u 4-amuHo-4-mMeTOKcuucbenn’ 
37). Ilonyyenupie as0meTuubI MpefcTaBAioT coOoli xopomo KPHCTaJ1H3 yIOWle 
CA M3 CIMpTa, alleTOHa M AMOKCaHa 2Ke/ITOBATHIC WIM XKeJITbIC KPHCTAJIMUeCKH 
BelNeCTBA. 

IIpouspogupie N-yudenua-N’-penmatuomouesnuet (Tab. 2) modTyueHbi 
XOpOlIMM BbIxoqom (80—96%) np HarpeBanun B cHupTOBOM pacTBope 93KBE 
MOJICKYJIAPHBIX KOMMYeCTB 4-amMuHOAMdenuna u ero reankoicn tee aia 
C paSIHYHbIMA TOPYMYHbIMA MacllaMM (alMropum“unoe 1—5, n-meroKcH 
beuusropumynoe 6—10, n-sToKcudbenunropunynoe 11—15, n-xnopdenua 
ropumunoe 16—20 macua). Tlonyuenupie THomoueBHHl MpekcTaBaror co6o0: 
Benois KPHCTaMHYeCKHe BeeCTBa, KPUCTaNMM3yIolulMech HS CIMpTA 
16 


Laowwiraet 


MllepaTypa TWWaBJICeHHA HW pe3yJIbTaTbI 


jm. 1, THOMOYeBHHbI — B Tas. 2. 
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IN 


Hatin. 


5,07 


8,29 


3,99 


BbIq. 


3,86 


aHaJIW3a a3OMCTHHOB IIPHBeJeHbl B 


B sutTepatype onucanpi asomeTuup — | (7°), 2 (1), 33(7*), 36 (2%) (ra6n. 1), 
OU3BOHEIE THOMOYeBHHEI — 6 (74), 11 uw 16(1°) (ra6n. 2). OcTambnpie mpH- 


[(eHHbIe 3YeCb COCTHHEHHA TIOJIYUYeCHbI BHUEPBBHIe. 


Tipu ucnupiranuu TyOepkysoctaTHyeckoro jelicTBHA a3soMeTHHOB in vitro 
OTHOMeHHIO K BUpyJIeHTHOMy wITamy K, (Ye0BeyecKOrO THIa) COeqMHeHHA 
6, 11, 13, 32 (ra6m. 1) nomHocTb1Io Mo_aBaIM pocT OakTepHi mpH 
eHTpaluu upenapata ot 1-10°§ go 1.1077; ocrambuble coequHeHHA Obl 
jee AKTHBHBI, HJIM BOBCe He NpOABAANH TyYOepKysOCTaTHYeCKOH aKTMBHOCTH. 
IIpousBoyHbie THOMOUeBHHEI (TaON. 2) He MpOABJIANM AKTHBHOCTH B KOH- 
iTpattun Gombuie gem 1-10°4. Takum o6pa30M, NpOvsBOJHbIe THOMOUCBUHBI 
MPCHHbHBIM OCTaTKOM HY2KHO OTHECTH K COe{MHCHHAM, CaOO aKTHBHBIM 
OTHOIWeHHIO K TyOepKyse3HOH NanouKe in vitro, xoTH cooTBeTCTByIOMHe 
[HJIbHbIe COCAHHEHHA OTIMYAIOTCA BbICOKOM aKTHBHOCTbIO. 
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S TTO- ‘ 
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{ H CisHigNoS | 159-160 
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6 H | CopHiONzS | 193—194(4) 
paseace Weecaer % ca BO | Statoints. | 30e—207 

es fav ages eee fet Ge oO 2 eet 
Ba Ne NT i id eet oes ee te 
40 S C,H,9 Ce2,H2g02Ne2S 202— 203 
it H_ | CaHsON2S | 197—19805) 
iiach | Seca is HO, | utente | sono | 750 
Bibixts a —NH-C—NH— —ociH, eH) : se 
BE | So NN ere OE CO | CulnOsNaS | a aoe te 
15 5 CHO | CosHeO2N2s | 204—205 | 6,78 
ie a = | Same eee ae 
PE BDY pagent dec eX ipa ONDSC! | Bab 2A7 ao 

- 2s —NH—C—NH— -cl CH,O | G2H.,ON;SCI | 215-216 

Nea NI oe nt ees CiH'O | COHLON;SCI | 246-218 | 7,33 
x S CHO | GoHeON;SCl | 205-207 | 6,86 


* B (15) 195°, 


VMutepecuo, 4TO a30MeTHH, MO YYeHHbIK u3 4-qupeHHalbyerufa UW aHHJHHd| 
(33), COBepweHHO He BJIMAeT Ha pOcT TyOepKysIe3HbIX NlasloueK, TOra Kak U30%4} 
MepHbIM a3OMeTHH, HOJIyYYeHHbI u3 4-amMHO_MenHJa Hu OeHsabyeruga (1) 
o6sayjaeT BbICOKOM TyOepKysocTaTHYecKOH akTHBHOCTHIO 0,2-10°%. HeakTupy 
HbIMH OKa3aiHCb TakxKe HM CoequHeHuaA 34, 35, 36, 37. STO roBopuT O TOM, 
YTO B IIPOABNeHHH MpOTHBOTyOepkyse3HOrO JeHCTBHA CYIIeECTBEHHYIO pOJE 
urpaeT He CTOJIbKO OcTaTOK JlMeHHa, CKONbKO 4-amMHHOsUuenuua. 

TOKCHYHOCTh HavOOlee AKTMBHbIX a30MeTHHOB 1, 6, 11, 13 (Ta6n. 1) 
Oblia MpOBepeHa Ha OevIbIX MbIIax. YKa3aHHble a3OMeETHHbI OKasasIMCb 3Hau 
TeJIbHO MeHee TOKCHYUHBIMH, 4eM 4-aMHHOAHeHH, OHAKO B OMbITaX Ha MbIlax 
HH@UMUMpPOBaHHbIX BHPYJICHTHbIM WTamMoMm K,, OHH He MpOABUIH seyeOHOrO 
qeHcTBua *. 

MuxkpoOvonornyeckue UCIbITaHHA OMMCaHHbIX 3eCb COCPMMHECHUH UH OMBITHI Hal 
OeJIbIX MbIMaX MpOBeeHb! Ka]. Me. HayK 9. MW. UeprKosolt (CaepqnoscKuli Ha- 
YUHO-HCCIeAOBaTeIbCKHH TyOepKysIe3HbIH MHCTHTYT). 


IKCNe€PHMeCHTAAbHAA ata yb 


I. Ilonyueune 2-OKCH-3-MeTOKCHOeCH3BHNUTDECH -4} 
aMHHORUPenH sa (11, Ta6n. 1). Kropsuemy pacrgopy 1,69 r (0,01 mona)’ 
4-aMHHOqupenwia B 4 MJ CHMpTa upHIMT ropsuuli pacrsop 1,52 r (0,01 moma),. 
BaHHJIwHa B 4 MJ ciiMptTa. Cmecb HarpeTa Ha BOAAHOM Oane B TeyeHHe HOy- 
yaca. Uepes 10 Muu. pacTBop cTaHOBHTCA OpaH2KeBbIM HM H3 HePO BbiNaaioT Med 
Kue KpuCcTanpt. Ilocne oxaxkeHust a3OMeTHH OT(HAbTPOBaH HM BbICYIeH, 
T. ma. 184—186°. Burxog 2,9 (95,7% Teopuu). MpoxyKt nepekpucranmu30Ban 
M3 CIMpTa — XKeJITpIe HrONOUKH, T, HI. 185—186° (aHanus cm. Ta6u. 1). 

2. Tlonyuenne N-4-(4’-metTokcugudbeuua)-N-(-3TOKCH- 
peuua)THOMOUeBUHHD (13, Ta6n. 2). K ropsauemy pactsopy 0,4 r 


* OuepuAHO MpescTaBAeT nHTepec JabHellmee ucnbITAHHe (busHONOrHYecKorO JelicTBHA 
MIPHBCMCHHBIX 3€Cb A3OMCTHHOB, B YaCTHOCTH HX KaHIePOreHHBIX CBOMICTB, ECM yy4eCTb, ¥TO 4- 
AMHHOJMPeHH MPOAB/IACT OTYCTIHBO KaHWeporeHHoe Aelictaue (6), He uckmioueHa BO3MOXHOCTE 
OOHapyxKeHUA CpeqH a30MeTHHOB AueHHa H KaHepocraTHuecKHx BeICCTB, TEM Ooulee, TO 
ONHH H3 A3OMeTHHOB (pJTyOpeHoBoro psa, POACTBeHHBI KaHWweporeHHbIM NPOHSBOAHbIM yo- 
peHa, NOKa3a1 MpOTHBOpaKoOBoOe JelictBue (27), 
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002 mona) 4-meToKcu-4-amnnoqudenusia B 10 Ma cnupTa UpHOaBeH pacTBop 
36 r (0,002 mona) n-sTOKcudenuAropuMyHOTO Macna B 3 Mel cuupta. Cmecb 
rpeTa Ha BOAAHOH Oane B TeyeHHe 15 MuH., BHINABLUIHe MenKHe GOeclIBeTHbIe 
MCTaJJIbI NOCM€ OXaKIeHHA OTPUJIbTPOBAHI H BBICYIUeHHI, T. Mt. 210—212°, 
xo 0,7 r (92% Teopun). Mocne nepekpucranansalunu “3 cnupta T. mt. 211— 
2° (aHanu3 cM. Ta6n. 2). 


YpanbckHi momwTexHHueckull MHCTHTYT Ilocryn1uao 
um. C. M. Kuposa 4 I 1957 
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‘ 


E. M. YCOBA u E. M. BOPOWIMH 


K BONPOCY O CTPOEHHH BEH3PHAPOKCAMOBbIX KHCJIOT U 
HEKOTOPbIX HX IPOMSBOJHbIX 


(ITpedcmaeaeno akademuxom A. H. Hecmennoeoim 16 XI 1956) 


C mesb1o H3YYeHHA CTPYKTYPHbIX OCOGeHHOCTeH OeH3rHApOKCaMOBbIX! KHCIOD) 
‘H a-, B-(lopM TpHOeH3IrHApPOKCHJaMHHa B XKUAKON (tase HaMu ObIIO NpOBe,eHG| 
HCCJleOBaHHe CHeKTPOB MOTJIOWLeEHHA B yJIbTpapuomeTOBOH OOMaCTH pacTBOpoOp) 
6eH3aMHa, MOHO- HW UOeHSrHApOKCaMOBOH KUCNOT U «-, B-popM TpuOeHsrugpor) 


PpacTBOpOB yKa3aHHbIX COCAHHEHHM MPOBOJUJIOCb MeETOAOM KOJIMYCCTBEHHOM YJIby 
TpadbuoseToBoli cnexTporpadun no Aupu (+) Ha cnextporpade MCII-22. Cnexig 
HOH KapOOHHbHOK rpynnou (puc. 1, J). | 

JleuicTBue KOHUeHTpupOBaHHOH (96%) cepHOl KHCMOTHI Ha 6eH3aMUJ BISbIBAeH 
NOABJI€HHE BTOPOH TOJIOCbI MOrIOWeHHA HW BO3pacTaHHe MHT€HCHBHOCTH Maki 
CHMyMa norsomeHHa (cM. pue. 3, J). ITOMOXKHO OObACHHTb OOPas0BaHHeM COME 
3a CUeT IPHCOeAHHEHHA MIpOTOHAa CepHOHM KHCJIOTbI K HEKOBaJICEHTHOM Mape 9J1eK’ 
TPpOHOB aTOMa a30Ta OeH3aMHJa: 

ne 0 
CoHs — oe NH, | +H,SO/ 


{ 
H 


B ciekTpe pacTBopa MOHOOeHSIHAPOKCaMOBOH KHCJIOTHI B 3TaHOMe OOHApPy 
*KeHa THIMGHAA PeHOMNbHaA NOmMOca NormomjenHA (puc. 1, 2). Hukaxux naHEeil 
YKa3biBalollMX Ha CYULECTBOBAHHE MOJIEKY MOHOOEH3TUAPOKCAMOBOLi KUCAOTSIY 
MMeIOWMX CTPyYKTypy ruApoKcuMoBolt KucmOTEI (CoHs—C = N —OH), ue no 
| 
OH 
ayyeHo. []o-BHMMOMY, B aJIKOPOJIbHOM pacTBOpe MOHOGeHsrHApOKCaMoBad 
KHCIOTa, KaK HM B KPHCTaJIIMYeCKOM COCTOAHHH, CYLeCTBYeT TOJIbKO B BHe MO 
O 


JIeKYJI THApOKCaMOBOM KHCJIOTHI, HMeIOWleli CTpyKTypy CoHs—C~ NH_OH 
(*). Celene MakcuMyMa NOrOMeHuA pacTBopa MOHOGeHSrHApOKCaMOBO KuC~ 
JOTHI B aJIKOPOATe HATPHA B JIMHHOBOMHOBYIO OOsacTb (Ha 40 A) (puc. 2, 1) 
MW BO38pacTaHHe HHTeCHCHBHOCTH B 3,2 pasa CBUJeTeIbCTBYeT O cOmeoOpas0BaHHl 
MO TMAPOKCHIbHOH rpyine MOHOOeH3rMApOKCaMOBOH KHCJIOTHI: | 


= O hs, 


o 
C,H; — C—N—O Nat 


| 
H 


Ananorwunbiit onTuyeckuit sdxpekT uMeeT MecTO pu coneo6pasoBanuH y (pexo- 
nos (?), 

Tloq BinsaHveM CepHO KUCHOTEI KpHBad NOPOMeHHA MOHOGeHSrHApOKcaMo- 
BOH KHCJIOTbI IipeTepleBaeT H3MeHeHHe, MOAOOHOe KPpHBOH GOeHsamusa. IloaB- 
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eieTca BTOpant NoONOca MOrowjeHuA B CpequeM ybTpauouere © MaKCHMyMOM 
=2760 A us = 5000 (pune. 3, 2). OqunaKosniii XapakTep H3Me€HeHHA CHe€KTpOB 

MHOOeH3SIH]POKCaMOBOH KHCAOTEI H OeHsaMH Ja NO] BIMAHHeM® CepHOL KHCJOTBI 

‘HeTEICTBYeT 06 OJMHAKOBbIX H3MeHeHHAX SJIEKTPOHHBIX CTPyKTyp 3THX 

vequHeHHi. [lo-BuyquMomy, TaKoe u3MeHeHHe CHeKTpa HW B 9TOM CuIy¥ae CBA3aHO 

OOpas0BaHHeM KOMIVJICKCHOM cou: 

Tz Ov Tar 


Arr’ 

CoH; —C— N—OH| HSO> 
1 
ue H 


J\uOensrufpokcaMoBas KHcOTa B aTaHOse WaeT SJIEKTPOHHbIM CHeKTp, aHa- 
OPHYHbI CleKTpy MOHOOeH3rHApoKcamosoli KuCHOTH. Pasnane 3aKJNOUAeTCA 
MUIb B CMCIICHHH MaAKCHMYMA€ NOJIOChI MOPIOWCHHA K yJIbTpaduonety Ha 60A 
YMeHbIeHHH efO HHTCHCHBHOCTH B Ba pa3a (puc. 1, 2, 3). Cxogcrso 


560 320280 40D yet 


Puce. 1 Puce. 2 


Puc. 1. CmekTpbl noromujenua pactBopos B auKorose (2-10-?—2- 10-4 mou.): 1 — 6ex3- 
aM, B asIKOrOJe, 2—MOHOGeHSrHApPOKCaMoBad KHCAOTa, 3 — AMOeHSTHApOKCaMoBaa KHCAOTA, 
4— a-copma TpuGexsrugpoxcuamuna, 5 — $-cbopma TpHOeHsrMzpoKcHJamMHna 


aa ws , 

Puc. 2, CreKTpbl MOPoMeHHA pacTBOpoB B aJIKOrOJIdTe HaTpHA (2 - 10-2 — 2 - 10-4"oa.): 

| — MoHOGeH3rHApoKcaMoBasd KuCNOTa, 2 — MHOeH3ruApoKcaMoBad KUCIOTAa, 3 — a-opma TpH- 
OeHsrusApoKcuamuna, 4— 8-PopmMa TpHOeHSrHAPOKCHamuHa 


fHa MOrIOWeHHA y THOeH3rHJpOKCaMOBOM H MOHOOeH3IHAPOKCaMOBOM KHCJIOT 
yKa3bIBaeT Ha CXOJ[CTBO XHMHMYCCKOPLO CTPOeHHA MOJeKYyJI STHX BelecTB. IlosTomy 
{HOeH3rHApOKcaMOBOlt KHCAOTe (MOAOOHO MOHOGeHSFHJpOKCaMOBOH) MOXKHO 
IPHMHCaTb FH pOKcaMOByio CTpyKTYpy H paccMaTpHBaTb HOCHSHApOKCaMOBy10 
<HCOTY Kak OeH309—PHp MOHOOCH3PHAPOKCaMOBOH KHCJIOTHI: 


O O 
7 a. 
C,H; — a ure 
eit 


Hexoropoe cmeljeHue MaKCHMyMa IIOPIOWeHHA K YIbTpauonetTy uv Nayenue 
[HTCHCHBHOCTH IpPpOWCXORHT BCJIeACTBHe OTCYTCTBHA y AuOeH3rH{poKcamMoBoKt 
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KHCJIOTbI THAPOKCHIbHOM rpynlbl H HaMuHA S*upHOrO Kucnopoqa. IIpu qeti 
CTBHH aJIKOrOJIATa. HaTPUA MOMOCa MOPOMeHHA THOCHSTMAPOKCaMOBOM KUCIOTE) 
peskKO cMellaeTCH K WIMHHBIM BONHAM (Ha 650 A), a MaKCHMyM MTIOrJIOWeHHs 
HaoOOpor, CABuraeTcA K ybTpaduosety (Ha 100 A) u BospacTaeT NO MHTeHCHBI 


NO] BIIMAHHEM AJIKOTOJATAa HATPHA NpOWCXOAUT comeoOpa30BaHHe He NO PHAPo’ 


KCHJIbHOM pyle, Kak 3TO HMeJIO MeCTO y MOHOOeH3rHAPOKCaMOBOH KHCJIOTEI) 
amo rpynne NH, 3a cuer 3samemjenusa H-atoma Ha HaTpHi: 


fe) oO + 
Pe Van a | 
CoHs —C — N—O—C—CyH,] Nat 


CnekTp MOrsouleHuA pacTBOpa uOeH3rHApOKCaMOBOM KHCJIOTbI B KOHIeH4| 


TPHpOBaHHOl cepHok KucuOTe (puc. 3, 3) MaeT BOSMOXKHOCT NpeANOMaraTb CO 


Jleo6pa30BaHue no rpynue NH 3a cyer npucon 
JMHEHUA MpOTOHA CepHOl KHCJIOTbI K HeKOBa-j} 


JICHTHOH Tape 3€KTPOHOB aTOMa a30TA€: 


sa 8 Oo 4+ 
| | Vi - 
GHC N= OC Gy cor 
| 
H 


a- u P-cbopmbl TpHOeHSrHApOKCHaMHHa 


HM@IOT CYILeCTBEHHO pa3JIHUHbIe CIeKTpBbI. 
STO HajlexKHO CBHJeTeJIbCTByeT O pa3JIHUHH 
3JIEKTPOHHbIX CTPYKTYp 9THX BelecTB H 
NOATBepxjaeT HallH BbIBOJbI O TOM, 4TO 
a-, B-popMbl TpHOeHSrMApOKCHaMHuHa Ipel- 
CTaBJIAIOT COOOH He NMOMMMOp*PHEIe MOAUH- 
KalMH OHOFO H TOrO 2%Ke BeMeCTBa, a H30- 
MepHbIe BellecTBa, OOJIaalollve pa3JIMUHbIM 
| XHMHUeECKHM CTpoeHHem (°). 
360-300, 60~—« 220 me KpuBad NOrioujeHua pacTBopa «-(OpMBI 

r TpHOeH3rMAPOKCHIaMHHa B 3TAaHOe HatlOMH- 

HaeT cBOeH KOH@urypalvueH KPHBY!O aKO- 

: rouJIbHOrO pacTBopa GeHs3amuya. Kak u y 6eH3- 

Se Sate Co ee aMuja, KPHBad o-popMbl TpHOeHsrHApOKCH- 
(2-40-2 —2-10-4 mom.): 1—Oensamug, @MMHA COCTOMT H3 OHO MOMOCbI MoroLye- 
2—MmoHOoOeH3ruApoKcaMOBad KuCIOTAa, HHA C Pa3SMbITbIM MAKCHMYMOM, O]J[HaKO: OTJIH- 
3 — yuOeHsruzpoKcaMoBaa KHCHOTa, YaeTCH BbICOKOH MHTeCHCHBHOCTbIO MOrsoLte- 


B pacTBOpe STaHOJa HW aNKOFONATA HaTpHda |} 


4—a-copma TpHOeHsru1poKcHiamu- 
A (BZ : 
Fer Sathgorgisatoaseunsunpe cutee (B 20 pas) (puc 1, 4). CxoqcrBo cneKTpoB 
eaaiin OeH3aMuya H o&-POPMbI, BepoOsTHee Bcero, 
MOXHO OObACHHTb TEM, 4TO a-cbopMy cieqyer 
PpacCCMaTPpHBaTb KaK S3SaMCITCHHOe 6eH3amMuya, Y KOTOpOTrO jBa H-atToma 


O 
VIE 
B NHp.-rpynme samemenbl Ha Oensonpaqukan CeHs—C— u_ oscupnyr 
O 
ii 
rpynmuposky —O—C—CcH,, uu a-opmy TpHOeHsruyqpoKcuamuHa Kak 
HMEeIOWLY!O THApOKCaMOByIO CTPyKTypy: 


O O 
Vi O 
Be an ee 
O=C—C,H; 


TakuM 00pa30M, IIpaBOMepHO C4MTaTb, ¥TO CHeKTP «-(opMbI TpHGeHsrHApo- 
KCHJIAMHHa Pa3BUBaeTCA H3 CMeKTpa OeH3aMuya WH JOCTHTaeT BBICOKOM MHTeH- 
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BHOCTH IIOPIOUCHHA BCIeACTBHe sdipeKTa B38aHMOJelicTBHA HeKOBAJeHTHOII 
PbI QI€KTPOHOB a30Ta C x-9/IEKTPOHAMH [BYX KapOOHHJbHBIX rpymtl H HeKO- 
ACHTHBIMH S/ICKTPOHAMH SUpHOH rpynmMpoBKH. Takoe 3aKoyeHHe XOpoMO 
rulacyeTcA C BbIBOJaMH, CeaHHbBIMH TIpH HCcieqOBaHHH UNdpakpacublx 
I€EKTPOB NOPIOULeHHA %-hOpMbI TpHOeHsrHApoKcHsamuna (3). Kpuspie norso- 
eHud B-popMbl TpHOensrupOKcuaMuHa B aKOrONe H aKOrOAATe HaTpHA 

HMeIOT CXOJCTBa HH C OJHHM H3 CN€KTPOB OeH3rupOKCaMOBbIX KHCNOT H 
23KO OTIHUAIOTCH OT CMeKTpa OeH3aMHJa, YTO TOBOpUT 06 Ocoboti SJIEKTPpOHHOH 
tpyktype $-opmpl. Bricokad HHTeHCHBHOCTh MaKCHMYMOB MTOrmomenusd y 
PHBbIX B-(POpMbI 10 CpaBHeHHIO C KPHBbIMH MOPOULeHUA «&-(POpMbI TPHGeHSTH- 
POKCHJIaMHHa CBHJeTeIbCTBYeT O OONee BO3OY2XKJCHHOM 3JIEKTPOHHOM COCTOSHHH 
Tou opmbl. ITO mpeqnonoxenue cormacyerTcs C BbIBOJaMH, Ce aHHbIMH lipu 
CCeOBAaHHH CHeKTPOB MOPOMeHUA B UH(pakpacuol OGacTH O TOM, 4TO B- 
OpMa wMeeT ABOMHYyIO CBA3b C=N, T. e. HMeeT CTPyKTypy UpoH3BoO,HOrO 
APOKCHMOBOH KHCJIOTHI (*): 


O 
0 
G3H,; — G= N — O— C— GH; 
| 
O 
| 
: O = C— GH; 


_ HeckonbKo nHylo cCieKTpaJibHy!o KapTHHY JaeT NMorsolenue pacTBopoB 
-, B-PopM TpHOeHsrHuApOKcHJIaMHHa B KOHWeHTpHpoBaHHoH (96%) cepHoit Kucs0- 
e. B cnekrpax pacTBopos 3THX (POpM B CepHOH KHCMOTe HCYesaIOT pasIHYHA KPH- 
sbIX, H OHH HMEIOT NOUTH COBMAaalolWMe MAKCHMYMBI MOroWenHnaA (puc. 3, 4, 5). 
ox eCTBO KPHBbIX MOTOMeHHA %-, B-POpM TpHOeHsruApOKcHaMuHa B JaHHOM 
ly4yae, MO-BHJHMOMY, MO2KHO OObACHHTb OMMHAKOBBIMH TIpOyKTaMH, KOTOpbIe 
OpasyloTCA Ip pacilenenun «-, B-copM TpHOeH3rHApOKCHJaMHHAa NO BIHA- 
iveM cepHOH KucuOTHI. JlelicTBHTebHO, KaK HaMH OblJIO 9KCIePHMeHTAaJIbHO 
/CTaHOBJICHO, IPH AeHCTBHH KOHI[EHTPHPOBaHHOM CepHOM KUCOTbI OOe (hoOpMbI 
‘pHOeH3rHpOKcHaMHHa MpeBpallaioTca B HOeH3rHApOKCaMOBy!0 UH OeH30HY!I0 
<HCJIOTEI. 


X apbKOBCKHii Tloctynuso 
300TEXHHYECKHH MHCTHTYT 129X 1956 


IWMTUPOBAHHAS JIMTEPATYPA 
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IXH, 1953, 747. 3 E. M. Ycosa, JAH, 113, Ne 6 (1957). 


Jloxaann AkafweMuu HayK ccGP 
; 4957. Tom 114, Ne 4 EF 


A. A. PHAJKOB u B. J. MAHACIOK 


OBMEH CYJIb®AT-HOHOB B BOJHbIX PACTBOPAX 
ALWMJOAMMMAKATOB TPEXBAJIEHTHOFO KOBAJIBTA 
(IIpedcmaeaeno axadenuxom H. H. Yepuaeesim 30 XI 1956) 


Visyyenve KHHeTHKM H30TONHOrO OOMeHa OKa3aJO OOubINYIO TOMOMb B HC- } 
cleOBaHHM CBOLCTB, CTpOCHHA H MIpeBpallleHH KOMIVICKCHBIX COeMHEHMH (,7a 
Bowpuioli HATepec B 3TOM OTHOLIEHHH Mpef[cTaBsAIOT CHCTeMaTHYeCKHe HCCIE- 
yqopanua A. A. [pun6epra c corpygquukamu (1) MexXaHu3Ma HM KMHETHKM H3OTOM- } 


HOrO OOMeHa FaNOHAHBIX aL eHOB B PANY KOMMJICKCHHIX COCAMHEHHH MaTHHOBBIX 


is y  CueQOBaHHA TpOusBO,u- 
08 JHCb B pay KOMIMUI€KC- 

07 HbIX COe€AMHCHHH TpeXBa- 
JICHTHOrO KOOasIbTa. Oco- 

os OeHHO culeqyeT OTMeTHTS 
05 pa6oty OTmb u J>KOH- 
he - _  CcOHa (*°), usyqaBlUux 
o.8 is oO6MeH xsIOpa B  TpaHc- 
a [CoEnsCl.]*, uw padorsr 
= Jloura (4). m0 o6meHy 
C,02— B  TpHOKcaslaTax 

KOOasIbTa H xpoma. H3 

02 Goulee NO3THUX HCCIeOBa- 
HHH B STOH OONacTH cuJle- 

“ayeT mpHBectH padoty 

Ajyamcoua (°), u3y4aBlero. 

‘ oOMeH uoHOB SCN” B 

Of 7 G0 760 S40 mae,  KOMIVICKCHBIX aMMHaKa- 
TaxX KOOabTa H XpoOMa. 

Puc. 1. TemmepatypHaa 3aBucuMocTb cKopocTH Hs0TOMHOrO Ifenbio JaHHolt padorsl 
o6mena voxos SO% B 0,1 # BoqHom pacrsope [Co(NHs)5SO,] - ObIIO M3yyeHHe MB3OTOI- 
-HSO4-2H20: 1—30°, 2—40°, 8—50°, 460°, 5—70° HOrO OOMeHa HOHOB SO? 


B PAY alluyo- u allHqo- 
aKBOaMMHaKaTOB comeli TpeXBaJIeHTHOrO KOOasIbTa, cOjepKallMx 9TH 
HOHbI BO BHYTPeHHeH H BHeLIHeH KOOpAMHaWHOHHOK cdepe. Ms3o0rTonnpiit 
OOMeH CyYJIb(pPaTHbIX HOHOB BIepBbIe H3y4asICA OJHHM U3 Hac COBMeCTHO 
c 10. I]. Hasapenko (*) B npumMeHeHHu K 3eeHbIM MOAUUKalUAM XpOMU-CyJIb- 
(paTHbIxX KOMMIeKcoB. Hamu ObiI H3y4eH OOMeH CyIb(aTHBIX HOHOB B BOJHBIX 
pacTBopax TaKMX allujO-aMMMakaTOB KOOaIbTa [Co(NHs)sSO,]HSO,-2H.O 
u [Co(NHs)4H,0SO,]HSO,-1,5H.O. 

B 9TOM HCCJIeAOBaHHH TpeACTaBIAeT HHTepec H3yYeHHe MOABHXKHOCTH CBA3H 
Co#*... SO?~ Bo BHyTpeHHeli cibepe, a TakxKe BIMAHHA BHYTPUCepHBIX MOeK YJ 
aMMVAKa HW BO, Ha CKOPOCTh u30TOMHOrO O6MeHa SO? B BOJHBIX pacTBopax 
3THX KOMMJICKCOB. 


IIpenapatbl ObWIM NoyueHb! MOcTaTOuHO yncTHIMH. Coqep2xanne BHYTpUchep- | 


HBIX CyJb*aTO-rpynn (OnpefeeHHe MpOusBOAMMOCb C XNOPHCTO-BOAOPOAHEIM 
OeH3HHHOM) B OOOMX Mpenapatax 6pim0 paBHo 50+1%. 
_ a 

OOmeH HOHOB SO; B BORHEX pacTBOpax cydb- 
paTo-N€HTAaMMHH-KOOanbTH-Oucyabdara. lpn usyyenuu 
KHHETHKH BacnC mh coMers HOHOB SO2” B KayeCTBe pasHOaKTUBHOTO HHHKa- 
TOpa MbI IpHMeHsIH S* B Bue cybata HaTpusa. Pasyeenue BHYTPH- H BHELIHe- 
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MeTaJuIoB. Takwe Ke HC }} 


MoepHbIx HOHOB SO2~ rpoBoquaH BO BpemMeHH, HCnOML3yA pacTBOp XJOpHcTo- 
PAopoyworo Cexsuquna. OumOKa pasyenenua He mpespituana 1%. 
| B mpouecce pa6orsi Opa usyyeHa CKOpOcTb OOMeHa HOHORB MeXxX]Y BHEeLI- 


eH HW BHYTpeHHeH KOOpyuHalMOHHEIMH § ccbepama pu 30, 40, 50, 
fm 70 (puc. 1), Jtanee 


a H30TONHOrO OOMeHa HOHOB , 
Oz" B BOJIHBIX pacTBOpax 
Wyb(aTo - TeHTaMMHH’- KO- 
jaJIbTH-OucybipaTa Usyya- ; 
}ACb 3ABHCHMOCTb CKOpOocTH Q5 
}Omena or KOHIeHTpalluHn 
Fommistexcrioi comH (puc. 2) 3 
Mi Cyib(baTHbIX HOHOB, Ha- 
LOMALIUXCA BO  BHelUHelt 

>| 8 
pepe (puc. 3). OnpiTpr m0 SI 
| 3YUeHHIO KOHIeEHTpalHoH- LL 
IbIX 3ABHCHMOCTelt CKOpOCTH g2 
3OTONHOrO O6MeHa IIpOBO- 
uu mpu 60°. 
_ Tlonyuenupie 1aHuple yKa- 
BbIBaIoT, YTO OOMe€H HOHOB ; 
5O2” B BOJHbIX pacTBOpax Of , a 
{Co(NHs)sSO,]HSO, - 2H,O Ha d PoE 


MpOTeKaeT C H83MeEPHMOH CKO- a 
pOCTbiO MM XOpollo omH- Puc. 2. 3apucuMoctb cKopocrH o6MeHa HoHOB SO4 OT 


KOHILGHT ii Sse oat e 
Pee yp rentnene ao OH pain nolmtnerceh Como peerage. | Bae 
H€THKH [epBOrO MOPHAAKa: poppy [Co(NHs)sSO4]- HSO4-2H20 = (60°), 1—0,05 x, 
pet — In (1—F). 2—0,1 x, 3—0,2 x, 4—0,1 n, 5—0,3 x, 6—1 
— CkopocTb 0OMeHa HOHOB ) 
SO2"B BOJHBIX PpacTBOpaXx Cysb@aTO-leHTaMMHH-KOOaIbTH-Ouncy bata JOBOb- 
HO OBICTPO MEHACTCA C TeMMepaTypou. TemnepaTypHbli KosdpuuHeHT peakUHH 
IIPHOMH3HTeNIbHO paBeH 3, SHEprHA aKTHBaWMH Mpouecca H30TOMHOrO OOMeHA 
25 KKaJI/MOJIb. SHaYeHHA BpeMeH MOMyOOMeHa H KOHCTaHT cCKOpocTelt OOMeHa 
HOHOB SO2— jit pasJIMUHbIX TeMMepaTyp TaKOBEI: 
IIpomece w30ToMHoro OOMeHa HOHOB SO2—- 


eye. Ti), MMH, oe 
30 S100 8.26.10-3 5 BOAHbIX pacTBOpax [Co(NHs)sSO4]HSO, 
40 2000 3'47.40-4 HT OMHOBpeMeHHO C IPOWeCcOM akBaTallMH 
50 420 1,65-40-3  KOMIJI€EKCHOrO HOHA, MOBbIMeHHe TemlMeparty- 
ot ay Ret pbI YBeJIMYHBaeT CKOPOCTb OOMeHa HOHOB SO?— 


Me@xK]Y BHelIHeH HW BHYTpeHHeli KOOpAuHa- 
HHOHHBIMH cCibepaMH, B 3TOM Ke HalipaBJICHHH MpOHCXOJHT yBeJIMYeHHe CKO- 
DOCTH BbIXOJa HOHOB SO? u3 BHYTpeHHeli KOOpAMHALMOHHOH cibepbl Cc mMocwe- 


[YIOMHM OOpa30BaHHeM AaKBOHOHA TIO CXeMe: 
[komnst. SOg]*{-++ H,O 2 [xomna. H,O]%* -+ sO 


CkopocTb O6MeHa Cysb(paTHBIX HOHOB BO3pacTaeT Tak%Ke C YBeJIHYCHHeCM KOH- 
HCHTPpallWH KOMIJICKCHOrO HOHA: 


KOWUCHTPALHA, ay) HH = YBeIHYeHHe KOHICHTpalWH KOMIJIeKca 
9KB| JI la» ? k, MHH. ; 
0.4 422 5.95.40-2 B 10 pas yBemM4uHBaeT CKOpOCTb OOmMeHa 
0,3 108 6,42-40-8 HOHOB SO2- TpHOH3HTeIbHO B 2 pasa 
ae ule 9,12-10° (om. raxxe puc. 2). OTH NaHHbIe MOSBONMIOT 


s[eATb BbIBO O OHMOJIeKYJIAPpHOM MeXaHH3Me H30TOMHOTO OOMeHa HOHOB 

302" B BOYUbIX pacTBOpax [Co(NH;)sSO4]HSO,-2H,0. 
[Ip u3y4eHHH BIMAHUA KOHUeHTpalluu BHeIIHeEC@epHbIX CYyMbPaTHbIxX HO- 
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HOB Ha CKOpocTb ug0TOMHOrO O6MeHa Ha 1 momb [Co(NHs)sSO4]HSO,-2H,0) 
yqobapiantu 5 uw: 10’ moneli Na ,SOy. Tlomyyennpie pesysbTaTb! (puc. 3p) 
YKa3bIBaloT, YTO CKOpOCTb M30TOMHOrO OOMeHa He 3aBHCHT OT KOHIeHTpa- 
IMM BHelUHectepHBIX CysIbdaTHbIx\) 
HOHOB. OTH pe3yJIbTaTbI MO3BO- 
JIAIOT ClelaTb BbIBO O06 OTCYTCT-HH} 
BHM acCOWMaTHBHOrTO MeXaHH3Ma iif 
B polecce H30TOMHOrO OOmeHa }} 
HOHOB SO2= B BOJHbIX pacTBOpax |} 
cysIb(paTo - WEHTaMMHH - KOOaJIbTH - OF - 1} 
cysbdata. 

CymMMupys Nowy4eHHble SKCHepH- } 
MeHTaJIbHbIe JI[aHHbIe 3aBHCHMOCTH |} 
CKOpOcTH M30TONHOTO OOMeHa HOHOB |} 
SO2" B BOJHbIX pacTBOpax CyJIb@aTo- 
Il€HTAMMHH-KOOaJIbTH-OuCyAbata OT |} 
TemmepaTypbl, ‘BpeMeHH H KOHIeH- |} 
TpalluH, MOKHO CfelaTb NpeNOs0o- 
XKUTEJIbHbIC BbIBOJbI O MEXAHH3Me IIpo- 
Iecca O6meHa. Han6onee BeposxTHBIM 
ABIACTCA TIpesMooKeHHe, ATO Ipo- 
mecc OOMeHa HOHOB SO? Mexy BHeLI- 


HeH HW BHYTPeHHeH KOOpPAMHALHOH- 


Puc. 3. Bauanue cynpata natpua Ha ckopocth HbIMH cipepamu CyJb(haTO-neHTaMMHH- 
H30TOMHOFO OOMeHa HOHOB SO. B BOJHBIX pa- KOOaJIbTH-Oucy bata MpoTeKkaeT Ye- 
ctpopax:!—3—[Co(NHs)4H2OSO,]HSO,-1,5H,0  Pe3 MpomexyTowHoe oOpa3s0BaHne 
(40°), 1 — 6e3 qoGapKxu NaSO,; 2 — qo6aBseHo aKBOMeHTaMMHH-KOOaJIbTH-HOHA, T. e. 
SNa2SOg, 3 — qo6apneno 10 NasSO,4; 4 — Bon- TepBHUHbIM [pOeccOM SABAAeTCA | 


Hble pactBoppl [Co(NH3)sSO,]HSO,-2H20 (60°): 
a—6e3 jo6OasKu Na,SOQ,, 6 — no6aBneHo sano cympato-rp ynnbl es 


Z 180 J6Q Mu. 


5NaeSOu, 6 — qoOaBeHo 10 NagSO,4 BOY BO BHYTpeHHeH KOOp,MHALHOH- — 
HOH ccpepe: 
[Co(NHs)sSOq]* + H,O 2 [Co(NH,)sH,O]**- SO2— (1) 
[Co(NHs);5H20]**-SOF~ = [Co (NH3);H,O]*+ + SO? 2) 
[Co(NHy)sH,O]** + SO} = [Co(NH,);Ha0]**-SO2- “ 
[Co(NH,)sH,O}**-SO2~ = [Co(NH)sS0% ]*-+ HO 4) 


Ecam WCXOqUTb H3 9TOTO MeXaHH3Ma powecca u30TOMHOrO OOMeHa HOHOB 


SO? ,TO cKopocTb O6MeHa OmKHA perlaMeHTHPOBaTbCA CKOPOCTbIO COpa3soBa- 
HHA NPOMeKYTOYHOrO aKBO-HOHAa (2), T.e. pH Oomee BbICOKUX TeMMepaTypax 
OOMeH AOJRKeH IIpoTeKaTb OnicTpee. STO MOMOMRKeHHe HAXOUTCA B XOPOLIeM CO- 
OTBETCTBHH C NOJYYCHHBIMH SKCHEPHMEHTAaJIbHbIMH JAHHBIMH 10 TemMMepaTypHoKt 
3aBHCHMOCTH CKOpOCTH OOMeHa. 


os 

O6mMeH HOHOB SO; BBOAHHX pacTBOpax cyabaTo- 

aKBO-Te€TPaMMHH-KOOaAAbTH-OuUCYAbMaTa. B lIpo- 

mecce padorbl Oblla yCTaHOBMeHa 3aBHCHMOCTb CKOpOocTH H30TOMHOrO OOmeHa 
= 

MOHOB SO2” OT Takux (akTOPOB, Kak BpeMs, Temiepatypa ui KOHUeCHTpalua KOM- 


MJIEKCHOPO H CyJIb(paTHOrO HOHOB B pacTBOpe. CKopocTh O6MeHa HOHOB SO?" B Bo]- 


HbIX PaCTBOpax [Co(NHs) 4H,0SO,4JHSO,- 1,5HO pesKo yBeanunpaetca c Temme- 
patypou (puc. 4). Temneparypupili KoodpunnentT 


ze 
peakUHH O1M30K kK 4. Quepruad aKTHBallMY Mporec- cco sale 


Temmepatypa, cae 
°C ; 


Ca H380TOMHOrO OOMeHa 29 kkas/moub. IIpuBoqum 30 1260 5,5710°* 
3HaYeHHA BpeMeH Osyo6MeHa M KOHCTaHT CKO- a “3 Cee ee 
pocTH OOMeHa JIA PasHbIX TemmepaTyp: 60 17 4.08-10-2 
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ou CPpaBHHTb STH NOKasaTeIH, MOYYeHHbIe Ip U38yYeHHH OOMeHa HOHOB 
Y, B BOWHBIX pacTBopax. [Co(NH;);SO,]HSO,:2H,O u [CofNH;),H,OSO,]: 
ISO,-1,5H,O, To Buguo, uro oOMeH B pacTBOpax mocueyHero, IIpH lpo- 
X PaBHBIX YCOBHAX, MpOTeKaeT 3HaYHTeIbHO ObIcTpee. CKopocTb u30ToOr- 
TO OOMeHa B BOJHBIX pacTBopax aKBO-TeTpaMMHH-KOOaJIbTH-OuCcysbiata Gouee 
SKO MeHHeTCA C TemNepaTypou. CieqospaTebHO, 3aMelleHHe MOJIEKYJIbI aM- 


‘aKa Ha BOJly BO BHYTPe€HHeH KOOPAHHALMOHHOH ¢depe KOMIMJIeKCHOrO HOHAa 
ocoOcTByeT yBelHue- 


10 JaOwbHOCTH KOM- oe 

€KCHO-CBA3aHHBIX CYJIb- 08 

TO-rpynu. ; 

u 07 f 
3syyeHHe CKOpocTE : 

MeHa HOHOB SO?” mpu G6 


3HOM = KOHI[eHTpaunu 5 


MILMI€KCHOH COJIH B pa- ‘ 
Ope jlamo0, B o6mem, g 
KYIO X%K€ 3aBHCHMOCTD, 

K HB Tipeybiyqyueh cu- gs 
eme* (cm. puc. 2): o128 
era T1),MHH. k, MHH.—? 4 02 
0,05 296 2,34-10-3 . 

0,4 ° 262 2.65.10-8 


0,2 236 2,94-10-3 


_OnpiTbr 0 KOHIIeH- 
AIHOHHBIM 3aBHCHMO- eS 
AM TIpoBoyuaH mpu 40°. ; 180 560 540 mu. 


ae: 3 MPHBeEJeHS! pyc, 4, TemmepatTypHaA 3aBHCMMOCTb CKOpocTH u30TON- 
‘ =2 
SYIbTaTbI, MONYYCHHBIC joro o6mena uoHop SO B 0,1 vA BognoM pacTBope 


MH USYYCHUM 3aBMCHMO- — [Co(NHs)4H2OSOg]HSO,q-1,5H20. 1—30°, 240°, 3—50°, 
HW CKOpOcTH OOMeHAa OT 4—60° 


JHUCHTpaluH = BHeIIHe- 

ePHBIX CYJIbPATHIX HOHOB; Avid 9TOrO upHOaBasnu 5 u 10 mom. Na2SOquna 
MosIb [Co(NHs),H,OSO,]-HSO,4-1,5H,O. Bsogupix pacTBopax 9TOrO KOM- 
IeKCa HaOMIOMaeTCH HEKOTOPbIi POCT CKOPOCTH H30TOMHOrO OOMeHa C YBeJH- 
HHeM KOHIeHTpalluu uoHOB SO?”. 

Oyuako 9TO He3HauHTebHOe H3MeHeHHe CKOPOCTH H30TOMHOTO OOMeHa He 
eT I1paBa FOBOPHTb O pasHbIX M€XaHH3MaXx Iipollecca OOMeHa B BOJHBIX PacTBO- 
ix [Co(NH,),SO,]HSO,-2H,O u [Co(NH;),H,OSO,]HSO,-1,5H,0. 

TlouyyeHHble SKCMEPHMEHTAJIbHbIe Pe3yJIbTAaTbI JalOT OCHOBaHHe WOJlaraTb, 
O MepBo cTaquei mpouecca H380TONHOTO OOMeHa HOHOB SO?” B BOJHbIX PacTBO- 


\X CyJbc:baTO-aKBO-TeTPaMMHH-KOOaJIbTH-OHCYIbDUTA ABIAeTCH aKBATAIMA 
MIIEKCHOrO HOHA C OOpa30BaHHeM JHaKBO-OpMbI TIO CxeMe: 


[Co(NHg),HzOSO,]*+-++ H,O 2 [Co(NHg)4(H20)2]*+-SOt— 
[Co(NHa)afH2O)2]3* SO pe [Co(NHs)a(H20)2]3* -- Sor 


Kuesckui rocyapCTBeHHbIi yHHBepCHTeT Tloerynuo 
um. T. I. Ilesyenxo 19 XI 1956 


I[MTHPOBAHHAS JIMTEPATYPA 


1A. A. Tpuu6epr, Ceccna AH CCCP no mupHomy Hcnomb30BaHHio aTOMHOM SHeprHH, 
ce. OT. xHM. HayK, M., 1955, crp. 238. 2 A.W. Bpoxzck ui, Xuma H30TONOB, Vsy. AH 
iP, 1952. 2G. Ettle, C. Johnson, J. Chem. Soc., 1939, 1490. AES Long, 
Am. Chem. Soc., 61, 570 (1939); 68, 1353 (1941). *® A. Adamson, R. Wi Ik iin &. 
Am. Chem. Soc., 76, 3379 (1954). °& AH. A. @uanxos, 10. Il. Hasapenxko, 
ypH. Heopr. xuM., 1, 565 (1956). 


* Mavlaad pacTBOpHMOCTh KOMMMeKCHOM COM He Jaa BO3MOXKHOCTH HCCeAOBaTh OOMeH 
— TIpH KonWeHTpamuAx > 0,2 4. 
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“Jloraann Axkafemun nayx CCCP 
" 1957. Tom 114, Ne 1 


M. ®. WOCTAKOBCKHM u C. M1. JIABPOB 


B3AMMOMEMCTBHE OKHCH 3STHJIEHA C YETbIPEXXJIOPHCTbIM 
KPEMHHEM HW 93THJITPHXJIOPCHJIAHOM 


(ITpedcmaeneno axudemuxom H. H. Hasapoeoim 15 I 1957) 


PeakuuvaA B3aHMOJeHCTBUA %-OKHCeM STHJICHOBOTO pAa C YeTbIPCXXJIOPHCTHIM\} 
KPCMHHeM H auKHsI(apu)xXNOpcHaHaMH YaCTHYHO OMMCaHa B sHTepatype (* *). 
IIpv 3TOM O6bl4uHO TOY Ya MPOLYKThI MOHOLO B3AHMOJEHCTBUA OKHCH STUJIeHAal 
Kak C YeTbIPeCXXJIOPHCTHIM KPe€MHHeM, Tak H C eFO 3aMellleHHbIMH. PeaKuun, 
KaK H3BeCTHO, IpOTeKaloT MO CXeMaM: 


1) SiCl, + 4CH, — CH, > Si(OCH2+CH2Cl), 
x7 
O 
2) RSiCl + 3CH, — CH, > RSi(OCHs-CH.Cl), 
ayes 


Mexkily TeM BO3MOXKHO, OYeBHAHO, NOMyYeHHe He TOJbKO IpOyKTOB HOJLHOTO ) 
B3aHMOJeHCTBUA, HO HW pHa BeLICCTB, NOYUalOWHXCA B Pe3yJIbTaTe YaCTHYHOLO ) 
(HENOMHOrO) B3aHMOJeHCTBHA YeTLIPEXXJIOPHCTOFO KPeCMHHA VW eFO 3aMeLeHHbIX 
C OKHCbIO STHJIeHa. ITO MOXHO IpeACTaBHTb CJIeAYIOMMMH ypaBHeHHAMU JA 


YeTbIDEXXJIOPHCTOrO KpeMHHA: 
4) SiCl, + CH, — CH, > SiCls;0CH,- CH,Cl 


O 
2) SiCla+ 2CH, —CH, = SiG, (OCH, CH,Cl), 
O 
3) SiGi, = 3CH,— CH, SiGh(OCH,-CH.C), 
aS 
4) SiCl, + 4CH, — CH, > Si (OCH,-CH,Cl), 
fe) 
PeakiHto STHATpPUXOpCHsaHa C OKHCbIO STHJIGHA MOSKHO BbIPasHTb ypanel 
HHUAMH: 


1) C,HsSiCl3 -+- CH; — CHg > C,H;SiCl,OCH,-CH,Cl 


O 
2) C2HsSiCls + 2CH2 — CH2 + C,H;SiCl (OCH: CHCl), 
O 
3) CeHsSiCls + 3CH; — CH, > CyHs (OCH2-CH3Cl)g 
O 


Hamu Obi HalijeHbl ycJIOBHA NoOMyYeHHA Hi BbI-eneniaA IIpOAyKTOB He=- 
HONHOPO BSAHMOACHCTBUA YETHIPEXXJIOPUCTOrO KPeMHNA H STHITPUXOpcHsa- 
Ha C OKHCbIO STHJIeHa. OTH MpOAYKTbI elle He: ONHCaHbI B WMTepaType. 
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QIKcNnepuyMeHTaANIbHAA Y a.Gtb 


YcnOBUA NOMYYEHHA MpOAYKTOB B8aHMOJeHCTBUA OKHCH ITHJIeHa C YETHIPeX+ 
XJIOPHCTbIM KPCMHHEM HM STHJITPHXJIOPCHJIaHOM PpaCCMOTPHM Ha puMepe NOwly-| 
ygeHHs 2-xJIOPSTOKCHSTHIUXJOpCHsaHa. 

K 32,6 r (0,2 r-mom) oxsmaxKeHHOrO (sleq.) STHITPUXOpCHsaHa C T. KAM. 
98—99° (760 mm) u D3 1,2380 WOOaBIAIH YaCTAMH, IPH MepemeluHBaHHy, 


XKUIKYIO OKUCb STUJIeHAa JO NOMyYeHHA UpuBeca 8,8 rT (0,2 r-mom). Ecam peak- 
WHA cpasy He HaYMHaach, TO peaKUMOHHBIM COCY] BbIHHMAJIV H3 JIbyla (Hataso pe- 
aKUHH MOXKHO HaGJIOaTb NO TOBbILIeHHIO TeMMepaTypbl peaKUMOHHOH CMecH). 

Tlo oKoH¥aHHM peaKIWH peakUMOHHaA Macca TlO,Beprasacb Teperouke, 
Buyjeneno ~15,8 r (44,13% or TeopHH) 2-xXNOpSTOKCHSTHJIAUXIOpCHsana 


T. Kun. 173—174° (760 mm), D3j  1,2365. 


Hatigeno %: C 23,40; 23,20; H 4,44; 4,53; Si 13,43; 13,80; Cl 50,92; 51,32 
CyH,SiOCls. Brraucneno %: C 23,14; H 4,33 Si 13,50; Cl 51,32 


AnaJlOrHuHOH MeTOAHKOH MOWyuaHCb HW OCTaJIbHbIe NpOAyKTp!1. HeKxoropsie 
UX (H3HKO-XHMMYeCKHe CBOMCTBa MIpHBeenb! B Tao. 1. 

IIpoyxykTbl HEMONHOTO B3aHMOJeHCTBHA OKHCH STHJIeEHAa C YeTbIPeCXXJOPHCTbHIM 
KP€MHHeM VM STHJITPHXJIOPCHaHOM I1pecTaBsIAIOT COOOH XKUAKOCTH OCTpOre 
gallaxa, jibIMAWWWe Ha BOSyxXe, XOPOWO pacTBOpsAIOMMecH B OpraHHueckHx 
pacTBOpuTedIAX. 


Vucruty? opranwueckow xuMui Tlocrynuso 
um. H. JI. 3enuucKkoro 21 XI 1956 
Axaylemuu HaykK CCCP 


UWMTHPOBAHHAA JIMTEPATYPA 


iM. © Wloctaxoscxkuk, J. A. Kouxun, B. M. Buacos, Hss. Am 
CCCP, OXH, 1954, 1120; 7M. ©. Woctakosncekuu, M. C. Maa rom 
cxul, M. K. Pomanuesuy, J. A. Kouxunu, Vss. AH CCCP, OXH, 1956, 
632). = KK. Ao Anapwanos, -H. Ho -Coxomos, EE. H. Xp yepaumem 
A. H. JOxuua, AH CCCP, OXH, 1955, 531. 4W>Patnode, R. O. Sauemm 
Am. nat. 2381 137; 2381 138; asrycr 1945. °° R. O. Sauer, W. Patnode, J. Am 
Chem. Soc., 67, 1548 (1945). 
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Jloxizayn Akanzemun Hayk CCCP. 
1957. Ton 114, Ne 4 


PU3SHYECKAS XHMHA 


H. BACWJIDEB, Bb. MI. BEPHHI, akagemuk M. M. J[YBUHHHH uw B. B. CEPMMHCKHM 


MCCJIEXOBAHHE AJICOPBLUMH TPH BbICOKHX JIABJIEHHAX 


Ala BbIACHEHHA pla MPHHUMNHAabHbIX BOMpPOCoB TeopHu dusn4eckoil aj- 
pOWwH cylecTBeHHO NpoBeyeHHe acopOlUMOHHbIX uccnejOBaHHH B WHpOKOM 
iTepBasle TeMuepaTyp U JaBenuh. B rpomaHOM OONbUIMHCTBe ClyyaeB H3Me- 
HHA PU3HYeCKON aCOpOWHH BbINOHAIOTCH TOMbKO MIpH OHO Temnepatype 
if B OW€Hb y3KOH TemlepaTypHoli oOmacTu. Ilostomy skcnepHMentabubie 
SYJIbTaTbI MOMOOHIX HCCIeOBaHHH He MO3BOJIAIOT CYHTb O TOM, B KaKOli 
€NeHH MpaBUJIbHO ONHMCbIBaeT Ta HJIH HHA TEOPUA TeMMepaTy PHYO 3aBHCHMOCTb 
copounu. Pactimpenue TemnepaTypHoro HHTepBasla M3Mepenuii aycopOuun 
M30@KHO ByleyeT 3a COOOH HeOOXOAMMOCT COOTBETCTBYIONIerO pacliupeHHA 
iTepBaJla aBleHuii. B cpa3u CO 3HaYHTEJIbHBIMH 9KCIePHMeHTaJIbHbIMM TPYyJ- 
CTAMH, CBA3AHHbIMH C IIpOBeJeHHeM OMBbITOB IIpH BbICOKHX JaBJICHHAX, JO 
CTOALerO BPeMeHH B STON OONAaCTH CeaHO BecbMa Malo. Han6omee cucTema- 
yeCKHe HCCJIeAOBaHHA acCOpOWHH ra30B MpH BbICOKHX JlaBJIGHHAX H3JIOXKeHbI 
cTaTbax (+4). Orjembabie cayyaH omucaHbr B pa6otax (**) uw ap. OguaKko 
-3a MaJlIOH TOUHOCTH H3MepeHHH HIM BCJIeACTBHe HeyauHoro BbIOOpa OObeK- 
B HCCJI€(OBaHHA IKCIEPHMeHTAJIbHbIe JaHHble, NOMYYeHHbIe B OObINHHCTBE 
UX paOoT, He MPHBeJIH K OHOSHAYHOMY PeleCHHIO TOCTABJICHHbIX BOTPOCoB. 

CTpeMsCb HECKOJIbKO BOCIOJIHHTb STOT TpOOeJ, MbI IpeAMPHHAIH CHCTeMaTH- 
cKOe H3y¥eHHe (H3HYeCKON acOopOUnH AByOKHCH yrsepoya Ha cusMKarese 
(IMPOKOM HHTepBasle TemepaTyp oT —89 70 40°, BKIOUAIONIeM KPHTHYeCKY!IO 
p=91°), mpH JaBnenusax oT0 7085aT. 110 npoBegqeHus STOO UCCIeAOBaHHA HaMH 
[JI TOCTpOeH CHeMHaIbHbIi IpHOop, NOApOOHO ONHCaHHbI B cTaTbe (7)H xapaxkTe- 
S3YIOMIHHCA OTCYTCTBHEM KOMIIPeCCOpOB H MaHOMETPOB JIA BbICOKUX aBeHHH. 
3MEPeCHHA alcopOUHH Obl MpOBeeHb! OOBCMHbIM MeTOJOM, TIpHyem CObeM 
PTBOPO MpocTpaHcTBa ONpeyerAsICA 10 resto. Bce HeoOXOHMBIe BbIYHCIeCHHA 
OM3BOIHJIHCb Ha OCHOBAHHH IMINMpHYeCKHX JaHHbIX, NOMYYeHHbIX IPH H3y- 
uuu P, V, T-quarpammpl CO, B MpelH3HOHHOM MeTposoruyeckOl padoTe 
. Tak Kak CO, xapakTepu3yeTca B H3yYYeHHOM OOacTH OYeHb OOJbIIHMU OT- 
OHCHHAMH OT HeaIbHOCTH, TO BO BCeX TOCJeyIOWHX TepMOAMHAMHYECKUX 
QUCJICHHAX JlaBleHHe P OpluO 3aMeHeHO sleTy¥ecTbIo f. C STO WesbIO NyTeM 
BeECTHOFO TepMOJMHaMUYeCcKOrO MeTOJa (cM. HalpHMep, (°)) Oblw0 MpoBeeHo 
yucseHHe jeTyyectH CO, B uHTepBase oT 0 Zo 100 aTM. NO 9MNHpHN4eCKOMy 
aBHeHHIo cocrosuusa Burtu—BpuyoKmena (!°), Koropoe qua CO, B HacTosiee 
CMA cCUHTaeTCA HavJiyuiMM. 

B KauecTsBe ajcopOeHTOB ObIIH B3ATHI [Ba OOpasila CHINKareiA, MO YYeHNbIe 

ja6opatopuu A. B. Kucenepa: TonKonopuctEiit C-340 c yqeubHOH MOBepx- 
cTbIO Spot =573 M2/r U pesesbHbIM OOBEMOM aJ[COpONMOHHOTO MpocTpaHcr- 

V_=0,47 cm*/r uwmpoKxonopuetpili ~F-I] (Sp9t=325 m?/r u Vq = 1,61 cm?/r). 
ia C-340 OnlmM TOuyYeHbI H3OTepMBI acopOuuu MpH 25; 0; —20; 30; —A4O0; 
50;—60; —70; —78—u 85° B HHTepBaJe OTHOCHTEIbHBIX JleTy 4eCTeH f/Ts oT 0 10 
IIpH TemnepatTypax HuxKe t,p) HB uHTepBane f OT O Jo 60 aT™M. AIA 32 u 40 : 
ia E—I/ Opinu nonyyenbt TONbKO TpH us0TepMbI: mpH0;—40 4 —50 
f/fs =1. Bo Bcex cnyyaax Oblla KOHCTaTHpOBaHa IpekpacHasA BOCIPOHSBO- 


MOCTh H3MepeHHi. 
9*) 435% 


Ha puc. 1 nomyyeHHble H30TepMbI afCOpOWHH AIA CHJIMKAaredA eee H30- } 
6paxenbl B KoopquHatax Ig f, a. IIpu MOBBILICHHM TeMilepary pbl Tag KPUBas | 
a (lg f) cmMemjaeTcA BIpaBo H TIpH —60° na Hel MOABIAeTCA ere I[HOHHOTO 
ructepesuca. OTa NeTAA CTaHOBHTCA HaHOOVee OTUCTIMBOH MPH —oV , 3aTeM T10- ; 


mMmonfe 
15 


lof 
Puce. 4 


CTeIe@HHO YMeHbIllaeTcA H pH WpHOMMXKeHHH K typ HCUe3AeCT, CTAHOBACh I1paKTH- 
yeCKH He3saMeTHOH yxxe pH —20°. CormacHo TeopHu KanHIMAPHOU KOHeHCaLMM 
COPOMHOHHbIM THCTepesHC MOXKET MOABIATHCA TOJIbKO B OOACTH CyIeCTBOBaHHA 
X%KHAKOK tasbl copOupyemoro BeulecTBa. B jan- 
0° HOM CJIyuae HOPMaJIbHad KUKad cthasa CO, MO-" 
é 2KeT CYMECTBOBATb B MHTepBase OT ty_ (—56,6°)) 
NO txp (31°). B atom cmpicaie ONbIT COOTBETCTBYeT 
9TOH TeopuH. OfHaKO, Kak OyfeT MOKa3aHO HH- 
2%Ke, CCTb BeECKHE OCHOBaHHA CUMTATb, UTO NPM 
TemnepaTypax HuxKe—56,6° ancopO6unoHHasd basa 
HaXOJHTCA B COCTOAHHH NepeoxwaKeHHOH KH]- 
KocTH. Ec 9TO Tak, TO HCue3HOBeHHe TeTAH 
ructepesuca HHu2xKe —60° He MOET GbITh OObACHE- | 
HO B paMKaX 93THX MpescTaBeHHuH u TpeOyeT 
abHeMWero H3y4eHHA. 

Hau w3MepeHua MO3BONAIOT BbISHCIHTb 
KpHBble pacipeyesenua dv/dr = o(r) O6beMOB 
mop 10 HX paquycaM fr WIA pAqa Temmeparyp. 
OueBuyHO, YTO AIA afcop6eHTOB Cc 2KeCTKHM 


om? 
2 


aza 0A CK€JIETOM KpHBasd (7) He OMKHA 3aBHCeTb OT 
Temuepatypbl. Ha puc. 2 moKa3aHbI KpHBbIe 
Puc. 2 (7), BbIUHCeHHbIe IA Temuepatyp —30° (kpH- 


Bat J) wu —50° (kpuBaa 2) gua C-340 ¢c 
yueTOM NOMpaBOK Ha TOJUMHY afcopOuMoHHoro cos (}2), eee 
Ha OCHOBaHHH H30TepM aj(cOpOlMH Ha WMpoKOMOpucToM cumuKarene E-II.) 
CneyeT OTMeTHTb, 4TO KpuBbIe J uM 2 CHAbHO OTMMYAIOTCH 0 CBOeMY BULLY. 
MakcumyM kpuBoit / cmelen 10 a6citucce mpumMepHo Ha 25% OTHOCHTeNbHO Mak-. 
CHMyMa KpHBOH 2, IpHuem KpuBaa 2 yKasblBaeT Ha ropa3sjo OOJIbLLYIO MOHO- 
QUCMepHOCTh OObEMOB Op CHMKareA, YeM STO cue_yeT us KpuBow J. Takum 
o6pa3oM, B [aHHOM Cily4yae NomOKeHve MaKCHMyMa u cbopma KPHBOH pacmipeye- 
J@HHA 3aBHCAHT OT TemMepatypbl. Bosmoxuo, 4To stor cbaKkT yKa3EiBaeT Ha 
He€NPeCMCHHMOCTb ypaBHeHua KenbBuHa Mpu OMMCaHHM MeHVCKOB xKUKOCTH C 
payMyCcoM KpuBHsHbI /~20A. OueBu HO, ¥TO MbI He MOXKeM alIpHOpHO yCTaHOBHTb 
HWKHIOIO TpaHHly 1, HHKE KOTOPO! STO ypaBHeHHe TepHAeT CBOIO CHJIY; OHA MO- 
2%KeT ObITh HalieHa TObKO SKCMePHMeHTAIbHBIM MyTeM. Oqnako Ha OCHOBAaHUE. 
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® 
OrO €AHHHYHOTO OMbITa OblO Obl perk eBpeMeHHO yTBepxaTb, Tye UMeH- 
) AEKUT 9Ta rpannua. J{iA pewienuA sToro Bonpoca HeEOOXOAUMDBI JlasbHeli- 
Ze HCCeOBaHHA. 

Ha xkpuspix puc. 1 aycop6uua a Bo Bcex Cy4aAX BbINHCIAach Kak 
ObiToK m0 Tud6cy. Vspectuo, auto npu 
ICOKHX JaBJICHHAX ONpeseueHHad TAKUM 
PasoM BeJIMYHHA @ MOXeT 3aMeTHO OT- 
YaTbCA OT NOHOTO cosep2xKaHHA a Be- 
CTBA B aj|COPOMHOHHOM oOGbeme. Tak 
K mp fj /f,= 1 Becb o6bem Vg 3anon- 
H BeleCTBOM, TOa@ =a. + V6, rqea, — 
eeIbHad BeJIMUHHAa cop6unH Hu 6 — 
OTHOCTb rasa IIpH STHX ycOBUAX. Ecau 
WHATb B KaUYeCTBE HCTHHHOTO 3Haye- 
A ANCOPOMMOHHOrTO O6beMa BeIHUHHY 
, MowyyeHHylo MO MpeyembHol cop6- 
u mapos Nz, To serko HaliTu cper- 
NO MJIOTHOCTh p, = «a/V_ ajcopOupoBaHHoro BemlectBa B OOBeMe (pe 

Ha puc. 3 mpuBeyeH rpadpuK 3aBHcumocTH ®, OT IOTHOCTH p HOPMAaJIb- 
H 2%uAKocTH CO, MpH oOfuHaKOBbIX Temmepatypax. SHavenusa e, Upu 
— 20; —30; —40; — 50° B cpeg- 
HeM Ha 6% BbIIlIe COOTBeETCTBYIONIHX 
BeJIMYHH 9. OjHako npH mpHOsmMx«Ke- 
HHH K ft, CpeqHAA MMOTHOCTb Pp, 
CTAHOBHTCA Bbille p Ha 14% (pu 
25°). ITO aHOMaJIbHO Oosblloe 3Ha- 
yeHHe p, eCTeCTBeHHee, BCero OObHAC- 


HHTb “BbICOKOH cxkHMaemocTbIO 
BOJIM3H typ (IPH typ B = 00). Bemeq- 
CTBHE 9TOFO jlaxKe OyeHb csa6oe aj- 
COpOMHOHHOe Mouse, elicTByroulee 3a 
k upeqesaMH epBoro CJIOA, MOKeT 
ay BbI3BaTb 3HAYUHMTeIbHOe yBeJIHYeHHe 
IJIOTHOCTH B  TOJHMOJIEKYJIAPHbIX 

tO ° CJIOAX. 
Anais “u30TepM puc. | noKasau, 
UTO MOJIYYeHHbIe SKCHEPH MEHTA JIbHBIE 
ie JaHHbIe XOPOINO ONHCHIBAIOTCA ypaB- 
Henvem JlyOuHuHa u SaBepnHon (1*) 
IA yreli BTOporo CTpyKTyPpHOrO TH- 
Puc. 4 fla. OqHako BOmH3H typ XApakTepH- 
cTHuecKHe KpHBble TeopHH IlomsHu 
—RT Inh=9 (av), rae h=f/f.uv—MonspHEl o6pem CO,:, oKasaJcb 


KOJIbKO 3aBucamuMu oT 7. Kpuppe (av), BbIuHCIeHHbIe Jui 0 um 25° JO- 
(CA BbILMe CEMMHOM XapakTepHCTHYeCKOH KPHBOH, NOJYYeHHOH AMA OCTAaJIb- 
< Temilepatyp. Takoe pacnomomxeHve KPHBbIX ‘) (2V), BepOATHO, OOyCJIOB- 
O yHOMAHYTON aHOMasIueli MJIOTHOCTH p, BOJIH3H fxp (CM. PHC. 3). Ecum Bbl- 
JIiTb KPHBbIe } (av) AA MOMHOrO coyepxKaHHuA a MH dpPeKTHBHOM MNOT- 
TH p,, TO WosyyaeTca equHad KpHBas Ist BCeX TeMMepaTyp, BKIIOYaA 0 
a: 
Ha puc. 4 B Koopyunatax Igf, 1/7 us00paxKeHbI v3ocTepbl aycopounn, 
TpoeHHbIe MO H30TepMam puc. 1 yuma 3HaveHHH a, paBHbIx |, 2,.. 
10 mmow/r. Kayan us 9THX U30CTep COCTOHT M3 J[BYX JIMHeHHbIX 
23KOB, MepeceKalomlMXCA B Yy3KOM TeMIIepaTYPHOM HHTepBasle B PaHOHe 
0°. B pepxueH uacrH puc. 4 WyHKTHpOM oKa3aHa COOTBeTCTBYIOMUN AA 
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Pue. 3 


KpHBaA lef=9(7] ‘ia oOprnot CO, mpHyeM H3I0M Ha STO KPHBOH, 


nexamult mpy —56,6° coorsercrByer MvlaBseHHio TBepsOH CO,. Pa3Hocts 
HAKJIOHOB JIMHeHHbIX OTPe3KOB 3TOM KpuBOL B TOUKe A PasoBoro Tlepexoja, npu6- 
JUDKEHHO OlIpesemser TenOBOL scpipexT nepexoga—AH®, papunili 2,0 KKaJI/MOJIb. 
EcrecTBeHHO paCCMaTpHBaTb U3JIOMbI Ha Hs0cTepax aqcopOUMH Kak yKasaHve 
Ha CYUeCTBOBaHMe (pasoBoro Mepexoya WM B afCOpOnNpOBaHHOM BelllecTBe. 
Oyuako u3 puc. 4 cieqyeT, TO 2TOT PasOBbI Mepexo COBepwaeTCA TOJIbKO 
B HekOTOpOl yacTH aycopOupoBaHHoro BeulecTBa. JjelcTBUTeIbHO, eC Obl Pa- 
30BBIit Tlepexoy THIa KPHCTaJM3alv4H MpOXO{HN BO BCelt Macce acopOupoBaH- 
HOrO BellecTBa, TO TemOBOL asbekT—AH atoro nponecca, IpvOwIMKeHHO paBHbiit 
paSHOCTH TaHTeHCOB yrJIOB HaKJIOHa M30CTep B TOUKe Mepexoga (HallpHMep, 
B Touke B), omx«KeH Obl Obl pacTH c yBemMYeHHeM af[copOuMN a HM TpHOJIE- 
sKaTeCa K Bennuunune —AH°® pB tTouke A ua OObIUHOM KOHJeCHCHPOBaHHOU 
hasnt CO,. B oranune or atoro BemuyuHa —AH ue pacter, a yOpiBaer 
C YyBeJIMYeHHeM a, Kak 9TO HemocpeycTBeHHO BHyHO U3 pyc. 4. IIpu 
a=10 mMMom/r “30M Ha u30CcTepe CTaHOBHTCA NOUTH He3aMeTHBIM. | 

Xapakrep usocrep puc. 4 MOXKHO JerkO OOBACHHTb, CCH JOMYCTHTb, TO ar 
30BbIM NepexO MpPOHCXOAUT TOMbKO B MepBOM afCOpOWHOHHOM clo0e, Tora Kak 
BCe OCTaJIbHOe acOpOHpOBaHHOe BeleCTBO IPH TemMepaTypax HH2xKe TOUKH 
lepexoyla HaXOJMTCA B COCTOAHHH WepeoxsaKeHHOH MXKAAKOCTH. | 

Haliqeuubit Hamu (asoBbiit MepeXO], BEPOATHO, ABJIAeTCA JBYMEPHbIM aHas 
OPOM KpHCTaJIH3alHH M OOYCNOBeH «BbIMepsaHHem» MOCTYMaTeMbHbIX CTere 
Heil CBOOOLI acopO6upOBaHHEIxX MOeKy. OrmeTuM, 4TO B H3BeCTHOM padorTe 
KyauyoxKa (*) u310M Ha w30cTepax aycopOunH CO, B aHaJIOrHUHbIX YCJIOBHAX He 
Obl OOHapyxKeH, BePOATHO BCJIeACTBHE MeHbIIeH TOUHOCTH H38MepeHHH. | 


VucrutyT dusuueckoH XHMHH Tloerynusto 
Axanemuu HayK CCCP 9 I 1957 
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PH3HTECKAAH XHMHA 
Me Sate Baten bake SEER ES Ze 


A. H. BOHHOB 


\MHETHUECKHE 3ABHCHMOCTH TiPH BOCIJIAMEHEHHH HAIFPETOU 
: NOBEPXHOCTbIO B YCJIOBHAX JIBHIATEJIA 


(ITpedcmasaeno axademuxom H. H. Cemenoeoim 13 XI 1956) 


B paOote (1) ObIlIM H3IOXKEHEI PC3YIbTAThI SKCIIEPHMCHTAIbHOTO UccMeO- 
HHA BOCIaMeCHeHHA HarpeTOH MOBepXHOCTbIO B yCTaHOBKe OMHOYHOFO pa- 
Overo WHKNa, OIM3KO BOCIPOHSBOLAMeli YCIOBHA B ABHTaTee; JIA pAa TH- 
HUHbIX MOTOPHbIX TOMJIHB [OJIYYeHbI 3aBHCHMOCTH TeMIlepaTyp lOs2KHraHuA 
T,) OT TemMepaTyp HW JaBneHHi cwKaTHA (Tex H Pox). 
 Mcxogsa us TenoBol Teopuv BOcIIaMeHeHUA Ta3a HarpeTo! MOBepXHOCTHIO, 
IPeACTaBJIAeCTCA BO3MOXKHDIM Ha OCHOBE 9KCICPHMCHTAJIbHbIX 3aBHCHMOCTeL 
"n = [. (Tox) UpH Pox = const BHIYHCIHTb COOTBeETCTBYIONIMe S3HAYeHHA Karxky- 
(UXCA SHEPrHH AKTHBaIMH, a Ha OCHOBe 3aBHcHMOcTeH Ty = F(Pox) UpH 
Vox = const — 3Ha4eHHA NOpAAKa peaKUHi, pa3sBHBalollu4xcA BOWH3H OT Ha- 
‘peTOH MOBepXHOCTH pH TemMepaTypax 700—900°. YuntTpipas, uTO JaHHbIxX 
) M€XaHH3Me XHMHYeCKHX peakKUHH pH TaKHX TeMMepaTypax Kpaline ‘auJo, 
IOMOOHbIC AHHbIC MOFYT IIpeCTaBJIATh HHTepec TeM Oovlee, UTO HaLUMMH OMbI- 
‘AMM ~OXBaYeH CpaBHHTeJIbHO WHPOKHM KpYyr pa3JIMUHbIX MOTOPHbIX TOIJIMB. 
Kak moKka3an Teopetuueckn ‘1. B. Senpyosuy (2), KpHTHYeCKHe yCIOBUA 
OCIIAMeHEHHA Ta3a HarpeTOM MOBePXHOCTbIO ONpefeAIOTCA HaJIHYHeM Hyse- 
Oro rpalveHTa TemlepaTypbl B pearupylolleM ase BONH3H STOH MOBepXHOCTH. 
ITO OSHAYAeT, UTO BOCIMIAMeHeHHe MpOH30H eT MpH Tako TemilepaType Harpe- 
Ol CTEHKH, IIpH KOTOPOH TeMJIOOTBO] 43 30HbI peakIHH B CMeXHBIe, Oosee XOMOL- 
ble COW Pasa OyjJ[eT MOJIHOCTbIO KOMIICHCHPOBATbCA TeMJIOM PeaKIHH, IpOTeKalo- 
THX B clOe Ta3a BOWH3H HarpeTOH NOBepxXHOcTH. YUNTHIBaA, YTO IPH BbICOKHX 
HaveHHAX JHEP AKTHBALHH TOMA COA €, B KOTOPOM COCpeyoToueHa OC- 
(OBHaA YaCTb PeaKUHH, MaJla IO cpaBHeHHIo C paccTosHuem / MexK]y HarpeTou 
| XOMOMHOM CTeEHKAMH, HU, IpeHeOperad B CBA3H C STHM Pa3sJIMUHAMH B rpayueH- 
ax TeMMepaTypbl B OTCYTCTBHE H pH HaJIMYHH peaKIHH, BbIBOJATCH COOTHO- 
HCHHA, CBASHIBAIOIHe TemnepaTypy mO/sKHraHHA T, Cc pasMepamu cocyja HW TeM- 
lepaTypol ero XOJIOMHbIX cTeHOK 7), IPH H3BeCTHOM 3aBHCHMOCTH CKOpOcTH 
eakIMH OT TemMepaTypbIl u JaBeHua W = F(T,, P). B cnyyae nmocKo-napan- 
euIbHOrO cocyyja GeCKOHeYHOH MIPOTAXKeCHHOCTH B IpefMONO%KeCHHH YHCTO KOH- 
YKTHBHOM TenMOOTAayH COOTHOMeHHe UMeeT BUI 


1 ve RE 7) (1) 
rans >? 
2F (T,,, P) RT? 

OueBu HO, UTO CylecTBO BOMpOca He JOJKHO H3MeCHHTBCA HM Tp J11000M Apy- 
oM cmoco6e TensOOTAaUH, B WACTHOCTH 3a CUeT HepeHoca TypOyJICHTHBIMH My.b- 
allMsIMH; KPHTHUeCKHe YCJIOBHA BOCIaMeHeHHA I0-lIpexkHemy OyAyT OTBeyaTb 
yleBOMy rpajueHTy TeMMepaTypbI BOIM3H HarpeToH moBepxuHocTu. B cay- 
ae OMbIBaHHA MOBepXHOCTH TypOyJICHTHBIM IOTOKOM OCHOBHOE OTJIHYHe CBOAHTCH 
TOMY, UTO BCe MafleHve TeMnepaTypbl UpakTHYeckH COCpeOTOYeHO B HEKOTOPOM, 
THOCHTCIbHO Y3KOM IlOrpaHH4HOM cyo0e, Tora Kak TeMIlepaTypa OCTaJIbHOrO 
a3a MOXKET paCCMaTPHBaTbCA HEH3MCHHOH, OCOOeCHHO TIPH MaJIbIX pasMepax Ha- 


peTOH IMOBepXHOCTH. 
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He saTparupaad Bompoca 06 HCTHHHOM CTpykType MorpaHu4HOoro CJOA,! 
BOCHOJIbSYeEMCH JIA MHTepecyIOWHX Hac Weel yCJIOBHBIM NOHATHEM <IIpHBejeH~, 
HOM MWIeHKH», T. e. TAXOrO yCMOBHOrO paccTOAHHA 6 Mey CTeEHKOM, MMerOLeHii 
Temuepatypy Tn, HW ra30M c TemMepaTypou To, Ip KOTOPOM TeMOOTBOY 3a CyeT|’ 
MOJICEKYAAPHOTO TepeHoca OMpefedAeMOroO BeMMYHHOM A, IPH HaNMyHH JMHeH-| 
HOFO paciipeyesIeHHA TeMMepaTypbI BHYTPH MpHBeeHHOU MWIeHKH, OblI Obl PaBeH} 
JleHCTBHTCJIbHOM TellooTyave HarpeTOH MOBepXHOCTH, XapaKTePH3YeMOH 3Ha- 
yeHHeM KOSdPHUNeHTa TeMJIOOTAayH «, T. e. . 


oTKyja 


Tlogcrapiaa nmocnequee cooTHOoleHHe B topmysty (1), uMeem: 


A2F (TP) RT? | 
ae Ve oe) 


MOWKuraHuAd rasa HarpeTou noBepxHocTbIo. B paBHOl Mepe IIPHMCHHMBIM K JIKO- 
ObIM yCuIOBAM TEMMOOTAAYH, KOTOPbIe YYHTHIBAIOTCA 3Ha¥eHHeM «*. HeoOxo- | 
J{MMO, OJ[HaKO, HM€Tb B BUY, YTO BOSMOMKHOCTH NOMKUTAHHA ONpefesAeTCA OT- | 
HIO[b He CpeMHUM 3Ha4YeHHeM KOSGPHUMeHTA TENJOOTIadIH, OTHECCHHBIM KO BCE | 
TOBepXHOCTH OOTeKaeMOro Tela, a efO HaMMCHbIUHMH MeCCTHbIMH 3HaYeCHHAMY; | 
YKa3aHHOe OOCTOATEIbCTBO CHJIbHO YCJOXKHAeCT TeOpeTHyYeCKOe PaccMOTpeHHe 
BONpoca O BOCIWIaMeHeCHHM asa ABHXKYWIMMUCH OTHOCHTeJIbHO HerO HarpeTbIMy | 
TeaMH, CCIM ONepHpOBaTb 3aBHCHMOCTAMH TeMMepaTyp MOJ2KHraHHA OT TaKHX, 
CHJIbHO BJIMAIOWIMX Ha YCJIOBHA TeMMOOTAAaIH NapaMeTpoB, Kak Ppa3MepbI packa- | 
JIGHHOTO IWWapHKa WIM CKOPOCTb ero MOsleTa, KaK 9TO Jemamocb B paGoTax (3), | 
Tem Ooulee c02KeH BOMpOc O BOCIWIaMeHeHHH padoyel cMecw B JBUraTese B pe- | 
3yJIbTaTe €€ COMPHKOCHOBeHHA C TEMH HJIM HHbIMH MeperpeTbIMU JeTasAMu UH 
pacKaJIcHHbIMH y¥acTKaMH Harapa pH HaJIM4HH B KaMepe cropaHua HHTeHCHB- 
HOrO HMIPHTOM Kpaline cBoeoOpasHOro TYPOYJIeHTHOrO ABYXKeHHA 3apsAqa. 

Sajlada, OHakO, CHJIbHO ypOllaeTca ecIH, KaK 3TO JeMamocb B Hallux OMbI- 
TaX, COXpaHATb He€H3MCHHbIMU Tas0{MHaMHYeCKHe YCIOBHA OMbIBAHHA HarpeTou 
MOBep XHOCTH Foproyeli CMECbIO H H3MCHATH JIMIUb TeEMMepaTypy WIM JaBMeHHe MO0C- 
JeqHeh. OOOOMeHHaA 3ABHCUMOCTH,CBASHIBAIOWad YCMOBUA TEMOOTAAWH C XapaK- 
TepoM TypOyseHTHOrO JBH2KeHUA rasa uMeeT BA Nu=CRe". IIpu napyxnom 06- 
TeKaHHH KaKHX-HOO TeJI, MOMeLICHHBIX B NOTOKe, 3HadeHua C uM 3aBHCAT Kak 
oT uncma Re, orHeceHHoro K pasMepaM OOTeKaeMOro Tela, Tak HM OT TypOyvIeHT- 
HocTH moToKa. B moroKe c HOpMasbHOM (cTeHOUHOL) TypOyJeHTHOCTbIO, IpH 
80<Re<{5- 10% (rye uucno Re orHeceno k pa3gMepam O6TeKaemoro Tena) 3Haue- 
Hue NO0KasaTeia n = 0,46, a mpu 5-10?< Re<5-104 n = 0,6; Taxoe xe 3Ha- 
yeHHe n = 0,6 coxpanseTcs vB Cyuae CHABHOM TYpOyeHTHOCTH 3a pellieTKaMH. 
B coorTpercTBuH C 9STHM IA YCNOBHH TypOyeHTHOCTH cpeyHel MHTeHCHB- — 
HOCTH B ABHTaTeJle MOXKHO, BUMMO, Oes OCOOHIX NOrpelWHocTei MpHHATS n = 0,5. 

IIpu oqHom M TOM Xe YHCMe OOOPOTOB ABHTaTesA CKOPOCTb OMBIBAHHA _ 
HarpeTOH MOBePXHOCTH MOXKeT CUHTATbCH HeEH3SMeCHHOM — He 3aBHCAel OT — 
TemHepaTypbl H aBJIGCHHA, B CBA3H.C 4weM a=C)y—5,. B coorsercTBHH 
C STHM B CAyyae peakUHH, NOLYMHAIOMMMXCA 3aKOHy Appenuyca, BHIpaxKeHve — 
(3) MoxeT ObITh HanucaHO cileqylouluM O6pa3om: 


Ty vP? e—EIRTy 
Bj Seen: OK Dineoie 4 
Ty oo Les. XE ae - ( ) 


* AnajormyHad safaua pelieHa B Oonee OOmemM BHZe B pa6ote (8). 
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| ITO COOTHOWMEHHE TO8BONHCT BLIUHCIUTb CpeyqHve 38HaveHHA SHEpruu 
KTHBaAUHu H nNoKasaTejeH - NopayqKa peakKIHH 4H3 9KCHePUMeHnTaIbHbIX 3aBH- 
MMocteH Ty =f (Tox) Up Pox = const, cuuTad BenuunHE E HeH3MeHHBIMU 
' Tipeyleax paccMaTpHBaeMoro MHTepBasa H3MeHeHUA T'e%. B cBsa3u c TeM, 
TO B pacueTe HrpalOT pOb He aGCOMIOTHBIe BeEMUHHEI A MY, a JIM Ux 
THOCHTeJIBHbIe HSMeCHEHHA C TemnepaTypou, BMeCTO 3HaueHHH A} HY AIA 
ACCMATPHBaeMOH CMeCH MOXKHO Ge3 CKOJIbKO-HHOYb CYUIeCTBeEHHBIX T10- 
pelmmHoctTeit BOCHOJIBSOBaTbBCH UX B38HAUVeCHHAMH wis BOSWYXa, OTHOCH UX 
TemilepaType Ta3a, OMbIBalollerO HarpeTyIO TOBePXHOCTLh T. e@. K Tox. 
B ta61. | npuBeyeHt sxKcnepn- 
(CHTaJIBHbIe 3HAYCHHA Ts OTBeuvalollHe 
sly Temiepatyp cxKaTHA Tex, MIA Kaxkymvecs 3HaueHua SHepruHM ak THBALHH 
(KKa/MOJIb) pa3IHYHBIX TONINB MpH Ux 

A3IMYHBIX HCHbITAHHBIX TONIMB MPH  gocnnamenenun HarpeToll MOBepxXHOCTbIO B 
TEXHOMETPHYeECKOM HX COOTHOIUCHHH  pasHpix quana30Hax TemnepaTyp cCxKaTHs, 
BO3]yXOM WM HeH3MeCHHOM JlaBJIeHHu Cia—als Pow = 8,25 ata. B ckoOKax ykKa3aHbl 
MATH Pox = 8,25 ata u coorper- TeMMeparyppl nomxKuranua Ty Ha rpanumax 


paccMaTpHBaeMOro HHTepBadla Temilepatyp 
TBYIOUMMe PacueTHbI€ 3HAYeEHHA Kaky- 


Taodauna 1 


© CoKATHA 

[HXCH SHEPrHH aKTHBalHU B paccmatT- 

HBaeMbIX HHTepBaslax T.. IIpu stom __ Mureppan To °K 

HaveHua Tox. HW Pox, ABJIAIOTCA B 3Ha- Tense 

HT€JIbHOM Mepe yYCNOBHbIMH, TaK KaK 550—650 650-725 

€ y4HTbIBaIOoT pa3s0rpeBa cCMeCcH 3a 

geT TIpeNJaMeHHbIX peaKIHH. 

| 77 (1198 a7 (1180 

V3 gannerx ta6n. 1 BuqHO, 4TO  Bexson (tise (tie, 

HaveHHA Exax MOCTOAHHBI MPH TeX  pacoecan 60 (1) 12 (3) 

emilepaTypaxX CKaTHA, NPH KOTOpbIX _ a (1192 _ (119 

| YCJIOBHAX JaHHBIX OMBbITOB COOTBET- Koxcosbi ras 1140 ie 

TBYIOUAA TOPlOvaH CMECb elle aeKa Avuaensnn B-70 | 70 (1170) 68 (ft17) 

T camopocnsiaMeHeHun. Korya xe # Ce 56 Ca 

Tpuutak 1137 4413 

CMeCH HauHHaloT Ppa3BHBaTbcA Mpes- ane Me 

JIAMCHHBIe TIPOUeCChl, BbISBAHHbIe ee uns06yTHeH 37 (tis4 37 (083) 
s 1179 4134 

arpeBaHHeM OT CKATHA CBBIMe HSBECT- xy, 36 ( Atze 36 el 

oro mpeyena, 3HayeHHe Exax, BBI- Spon tieneenaee oy (1188 A (1088 ¢ 

HCJIeHHbIe 10 dopmysie (4), pesKO + 50%—rentana 1098 1053 

MeHbiuatoTca. Iloyo6Hoe yMeHbieHHe 

‘kax MOKET BBISbIBATbCA JBYMA TpH- # HS guamasone 650-680" K. 


HHAMH: yCKOpeHHeM peakIHi BOH3H 

arpeTOH MOBepXHOCTH AKTHBHbIMH IpOJyKTaMH MpefIJIaMeHHOrO OKHCJIeHHA 
oObeme HW YyMeHbINeHHeM TeNMOOTBOAa 3a CUeT MOBbIIMeHHA TeMIepaTyPpbI 
MecH B Iipolecce Toro xe MpeaMeHHOrO OKUCJIEHHA. 

PacyueThI TlOKa3bIBaloT, UTO BMAHHe MoceqHero (bakTOpa Ha BbIUHCJICH- 
ple 3HaveHHA Exax BeCbMa CyllecTBeHHO. Tak, HallpuMep, JIA Toro, YTOOBI 
Ciyyae W300KTaHa COXPaHUTb B OOwaACTH BbICOKHX Tox TO 2%Ke 3HayeHHe 
xax = 60 KKa/MOIb, KOTOpoe omyyeHo B MHTepBae Tx OT 950 JO 
00° K, qocraTouHO Mpe_MOsIOXKUTb, ITO JeHCTBUTeMbHaA TeMIepaTypa C2KaTOU 
MecH BCero JIMIb Ha 38° BbIlle NMpHHATOM B pacueTe B MpesMOMO-KeHHH 
TCYTCTBHA Kakoro-JIM60 camMopasorpeBa (T. e. HOJO%KUTb Tex PAaBHbIM 763° K 
Mecto 725°K). TouHo Tak Ke, eCJIH HCXOJUTb M3 TOTO, 4YTO Ha CaMOM jleJe 
HepruA AKTHBauuuH 5OQ-OoKTaHOBOH CMeCH MOCTOAHHa H 6NH3Ka K SHeEpruH 
KTHBAUMM M300KTaHa, HallpuMep, MpHHATh quid Hee Exax = 50 KKas/ MOND, 
o TemiepaType mogxKuranua T, = 1100°K jomxKua oTBeyaTh eset 
KaTua He 650°K (Kak yKa3aHo B Ta6m. 1), a Tox = 780°K, T. e. Ha 
ojlee BbICOKaA; H TakOM CamMopa30rpeB CMeCH B KOHIe XOJOMHONJAMeCHHOH 
raMH OKHCJICHHA ABIACTCA BMOJHe peaJIbHbIM y MapaPHHOBbIxX TOIVJIMB. 

TakuM OOpa30M, MOXKHO, BHAHMO, CUHTaTb, YTO BCE HaOwOaeMoe CHH- 
‘eHve TeMMepaTyp MOfKUTaHHA NIpH MpwONMKeHHH CMECH K YCJIOBHSIM Ce 
AMOBOCIJIAMCHEHHA OT CxKATHA OOA3AHO JIMIb MNOBbILIeCHHIO TeMMMepaTyPpbI 
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B XOJIOJHOMMAM@HHBIX CTaMAX; MOMyYeHHbIe 2Ke CHHKeEHHA Exax MPH BbICO-) 
KUX To CIeyeT.CUATaTh UMCTO (PHKTHBHBIMH. 

Uro KacaeTca BbIUMCICHHEIX 3HaueHHH Exax B TOM OONacTH Tex, TAC OHH} 
He HCKaxKeHbI BIMAHHEM TpefMMaMeHHbIX IpomeccOB, TO JIA TaKMX TOTVJIMB, |, 
Kak 6@H30J1, H300KTaH, KOKCOBEIHi ra3, 6eHsHH B-70 (Exax= 70—77 KKaa / MOJb), 
3TH 3HaYUCHHA CYIIeCTBEHHO MpeBbIWaloT M3BeCTHbI€ H3 OLbITOB C BOCIIJIaMe-} 
HeHHem oT cxKaTus (°), a TakxKe HakaJieHHbIMH Temamu (*°), HO OJIM3KO COB-} 
ayaloT CHOJyYaeMbIMH B HarpeTbix cocyfax UpH Temnepatypax >680°C (?,°), 
IIpHOMMKAACh K SHEPHAM Pa3PbIBA OCHOBHLIX BHYTPHMOVJIeKYJAPHBIX CBASCH. 
B orsuuue oT 9T0ro AA Auu3z06yTHIeHa M KYMOJla TOJYYeHbI 3SHAaYHTeJIbHO 
Goutee HUBKHE Exo. (36—37 KKaJI/MOsIb), TAKE CTPOFO MOCTOAHHbIe IPH BCeX Tox 
B CBA3H C YeM HeT OCHOBAaHHM TpeqMoNaraTh 3f[eCb Kakoe-sIMOO BJIMAHMEe 
IpeisaMeHHbIX mpoueccos. B smuTepaType OTCyTCTByIOT KaKHe-JIMOO [aHHBIe 
06 SHEpruAX AKTHBAIMH 2TUX YyrJeBOOpOAOB B paccMaTpHBaeMOH OOACTH 
Temnepatyp. 

Ucnomp3ya cooTHomenne (4), MmpescraBiseTCA BO3MOXHbIM BbIYHCJIMTS) 
3HAUeCHHA MOKasaTeIA MOpsyKa peaKIMH MpH BOCHaMeHeHHH HarpeTou Mo- 
BEPXHOCTbIO, HCXOJA H3 9KCMePHMMeHTAJbHBIX 3aBucumMocTeli Ty = f (Pcx) OPH 
Tex ze const (cm. (+), puc. 2), pHHaB 3HayeHHe Exax B COOTBETCTBHM C JaH-} 
HbiMH TaOm. |. IIpu stom B OOOHX CyYaAHX PaCCMATPHBaIOTCA JIHUIb Te 
JMana30Hbl H3MeHeHHM Pox, U Tex, Pye He OOHapy2xXuBaeTcCA HCKarxKarollere 


BIIMAHHA IpellsaMeHHoro CaMopasorpeBa. 
B ta6a.2 mpuBeeHbl BbIVHCJICHHBIe 


Ta6nuna 2 yKa3aHHbIM TyTeM 3HaveHHA nN JA 


SHaveHHaA MOKasaTemeH NMOpalKa peakWHH Tpex TONJIHB, CpeqHHve JIA PpaccMaT- 
Ppa3IMUHBIX TONIMB Mp ux BOCIVIamMeHeHuH PHBACMbIX HHTeCPBaJIOB HM3MCHEHHA Prox 


HarpeToH mosepxHocThio, a= 1; Pex = ww Tox MW COOTBETCTBEHHO Ty, Us tab 

= 4—12 ata, Tox = 637—652° K JIMUbI BAJHO, YTO B Cay¥ae H300KTAHa 

HW Wuu3s00yTusIeHa 3HAYUeHHA M OKA3bI- 

Exan> BaloTCA OJM3KHMH K H3BECTHbIM V3 JIM- 

TonsHuBO Uns 1K KKaJl n j 

a TepaTypbl Ip BOCIaMeHeHHH, HaliIpH- 

Mep, X%KHJKHX TOIMJIHB, BIIPbICKHBaeMBIX | 

vo i _ a 

Benson esting fy Re B a (7). B orauaue oT 
300KTaH 4172—1140 60 0,6 3TOTO H 

Tuuso6ytunen | 1150—1060 oy 0,8 ‘ Age ere ORV Op 


peakUHu, O0H3KHH K HYyJIeBOMy, TlO- 
BHJMMOMY, CBHJeTeJIbCTBYIOUIMH O Bely- 
mel B JaHHOM CJlyyae POJIM TeTepOreHHbIX MpoOleccow, COMPOBO*KalowlUuxcA 
BbICOKHM HaCbIIeHHeM TOBepXHOCTH. 


VuctutyT xumMuyeckoh dusuKu Tlocrynuso 
Axayemuu HayK CCCP 10 XI 1956 
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Horaaygn Akagemuu nayx CCCP 
1957. Tom 114, NM 4 


“PHSHYECKAA XHMHA 


B. H. KACATOUKHH u H. K. JIAPHHA 
HCCJIEMOBAHHE CTPOEHHS! TYMHHOBbIX KHCJIOT 
MCKONAEMbIX YIIEM 
(ITpedcmaeazexo akademuxom II. A. Pe6uxdepom 24 XI 1956) 
Hccneqopanne CTpykTypbl H CBOLCTB PyMHHOBbIX KHCJOT MpeycTaBsser 06- 


HH MHTepec C TOUKH 3peHHA H3YYCHHA XHMHYECKOFO CTPOeHUA OpranHyueckoro 
BelecTBa KAMCHHbIX yriel. 


Ta6auna 1 


z wi | Al cr Hr AS 
O6pasel, ryMHHOBbIX KHCJIOT C/H 
B TpoweHtTax 
| U3 yraa JI, oxuca. HO. TAOS Oil GS shi! VA {| Opes fi Sl 
) W3 yraa I, oxucen. HO. Oy OR | VA || car) |) ORAS || Git 7A 
VW3 yraa IDK, oxuen. H.O, | 8,38 OF425 64579 13,29 | OF47 1959 
| VW3 yraa K, oxucn. HO, 6,37 07405 65,4353, 20 NO 465 2074 
W3 yraa I, oxuca. HNO3 8,37 OFS 7ae Ol OO neon 4a Oh 4 ANS}, 7/ 


B nacToslyjem HcceqOBaHHH FYMMHOBbIe KHCJIOTHI Obi MOJYYeHbI Ip OKHC- 
JIGHHH JOHELKHYX KaMeHHBbIX yruieH Mapox JI, I, IDK u K mepexucpio Bogopoya 
wu yraa [ a30THOH KHCOTOH Ip MATKHX YCJIOBHAX C MOCIeLYIOMHM pacTBope- 
HHueM B 2% pacTBope efKOro HaTpa (cM. Ta6u. 1). Bai MpHMeHeHBI CueyroulHe 
MeTOJ[bI HCCIEMOBAHHA: H3MePeHHe OMTHYECKOHM TJIOTHOCTH WeJIOWHBIX PaCTBOPOB, 
ompeyeseHue mopora c CaCly, uHsbpakpacHad CMeKTpOCKONHA HM peHTrenorpadu- 
yeckoe HCcCcleqOBaHHe. 

Ha pue. | mpHBo_qxATca pesysbTaTbl H3MepeHHA OLTHYeCKHX MJIOTHOCTeH Ile- 
JIOUHBIX PaCTBOPOB PYMHHOBbIX KHCJIOT KAaMCHHBIX yIvieH NOCJefOBaTeJIbHOrO 
pala MeTaMopdu3Ma, IpMBeeHHbIX K OJMHAKOBOM KOHIeHTpallMu yruepoa. 
XO KPHBbIX OMTHYeCKOM MIOTHOCTH CBHJeTeIbCTBYeT O CIJIOMIHOM CieKTpe 
TOPIOWLeHHA H MO*KeT ObITh HCTOJKOBaH C TOUKH 3peCHHA CTPOeHHA T'YMHHOBbIX 
KHCJIOT, XAPAKTePH3yeMOrO COUeTAHHeEM APpOMATHYECKOM CeTKH YIJIepORHbIX aTO- 
MOB C OOKOBbIMH aslMdaTHyeckuMH Wensamn (1). CnomHol cieKTp Norjomenus 
¢ STOL TOUKH 3PeCHUA OObACHACTCH MOAB KHOCTHIO T-9JIEKTPOHOB B ATOMHOH yrvie- 
pofHOH ceTKe, MpescTaBsAolWeH COOH CHCTeMY CONPAXKEHHBIX ABOHHBIX cBa3eH. 
OntTuueckad IIOTHOCTh 3AKOHOMEPHO BO3pacTaeT JIA TYMHHOBbIX KHCJIOT yrviev 
m0 pay MeTamopdusma (°,°), aro HelocpeACTBEHHO YKa3bIBaeT Ha BO3PacTaHHeE OT- 
HOIWMCHHA Yruiepoa, OpraHu30BaHHOrO BCeTKaX, K yrseposy, CoeprkalllemycH 
B OOKOBBIX IeM4#X MOJeKYJI TYMHHOBBIX KHCJIOT. 

[Ipu okucnenun yraa [ nepekucbio BOOpOsa NOMYYeHbI PasJIMYHbIC BbIXOJHI 
rYMHHOBbIX KHCIOT: 3,5 u 26,5%. KpuBbie ONTHYeCKHX IVIOTHOCTeH [WIA STHX 
OOpasilOB OKasasIMCb COBMaalouluMH B Tipefleax OMMMOKH OMbITa, CefOBaTesb- 
HO, XApakTep MOJeKYJI PYMHHOBbIX KHCJIOT B IIpOlecce OKHCICHHA He U3MCHACTCH. 

Uncpaxpacuple ciekTpbl MormomjenuaA B OONacTH OT 2,8 10 10 p quia rymu- 
HOBbIX KHCJIOT Obl HOyYeHbI Ha HHpakpacHom cnexTpometpe MKC-11 c npus- 
mamu u3 LiF u NaCl. B o6nactu BaneuTHbrx C — H-KomeOanuit UMeroTCsA MaKCH- 
MYMbI MOPOWeHHA, OTBeYaIOUIMe MeTHJICHOBbIM rpylnaM, pH 3,42 u 3,50 pu, 
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apoMaTH4ecKuM rpynmam CH mpu 3,3 p, a Take MAKCHMYM KOHC4HBIX MCTHJb=" 
HBIX rpynm CHs wa 3,38 p. Tak Ke Kak W AIA MCXOMHBIX YIieH, HHTCHCHBHOCTH 


MaKCHMyMa, oTBevaloljero apomaTuyeckum CH-rpynmaM, Ia TYMHHOBBIX 


ry (2 ni 
KHCIOT BOSpacTaeT 10 pxAY MeTaMOp@u3Ma MCXOJHEIX yrwieHn (2), "TO CYT 


OKa3aTeJIeM YMeHbIIeHHA CTere- 
HH 3aMelleHHA apOMaTH4YeCKHX 
yIJIepOHbIX CeTOK Ha OOKOBBIe 
paquKasIbl B pxly TYMMHOBbIX 
KHCJIOT yrselH MOC Te OBaTeJIbHOrO 
psa Meramopdu3ma (pvc. 2). B 
o6acTu cnekTpa oT 8 7010 up Ha- 
O10faeTCA BOSHUKHOBeHHe TOJIOC 
normomeHua mpH 5,9 u 8,0 yp, or- 
BeyalolluxX KOleGaHHAM CBA3eH 
C=O un C—O. 


/iponyckanue —————— 


Oa RE RI SOO Cae aio 


Puc. t : Puc, 2 


Puc. 1. OnruyeckHe MmOTHOCTH pacTBOpOB TYMMHOBBIX KHCIOT u3 yrueli pxqja Meramopdu3ma: 
a — x3 (BbIBeTpenoro); 6— us I, oxucmenHoro HNOs; 6— u3 K, oxucnennoro H2O2; e—u3 IDK, 
okucneHHoro H202; d—n3 I’, okucnennoro H2O2; e—us JI, oxucmennoro H202; 2—n3 Oyporo yrua 


Puc. 2. Cnekrpasbuble KpHBbIe MOrouleHHA TYMaTOB WH TYMMHOBLIX KHCIOT KaMeHHBIX yrseu: 

a — ryMHHOBbIe KUCHOTHI 43 yraa IDK, okucnenHoro H2O2; 6—rymatp Na yraa IDK; e—rymatet 

Ba yraa IDK; e — rymatsi Ca yraa I1)K; O—rymunospie kucoret 43 yraa T, oxucnennoro HNOs; 

3 — TIPOMYKTbI OOMeHa_ rymaToB ¢c HCl; s— npoyyxr zelirepooOmena ryMHHOBLIX KHCOT 
yraa II)K; e — cmemlannpie rymatst Na — Ba yraa IDK g 


B cnextpe mpofyKTos jelirepooOMena, mNoyueHHEIx nyTem oOpaooTKn 
oKucbio Aelitepua D,O rymunoBbIx KHCIOT yraad IDK sHauntebHo yMeHbluaetca 
MHTCHCHBHOCTb MOOChI NOromenuA Ha 8,0 w. Cnextppr rymaros Na, Ca u Ba 
XapakTepH3yIOTCA HCUeSHOBeHHeM MO0c Normomenua Ha 5,9 u 8,0 uw, cBA3aHHbIM 
C MepexoqoM KapOOKCHJIbHOM rpynnmbl B HOHHYyIO dopmy (8). 

ConocTaBuleHHe CNeKTpOB JeliTepUpOBaHHbIX FYMHHOBLIX KHCHOT H ryMaToB. 
NOKasbIBaeT, YTO MOJIOChI NOTOMeHHA Ha 5,9 uy Ha 8,0 w B cmeKTpe ryMHHOBBIX 
KHCHOT JOJDKHBI ObITh OTHECeHbI K AaTOMHbIM rpynmupoBkam C = O y C — OH 
B KapOOKCHJIbHBIX rpyumax. 

IIpu o6pa6orke ryMaToB conaHo KucnoTol BoccTaHaBAUBalIoTcA CHEKTPbI 
TYMHMHOBBIX KHCJIOT, YTO CBA8aHO C OOpaTHMOCTbIO OOMeHA MOABH2KHOTO BOO- 
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Aa KapOOKCHJIbHBIX py Ha HOHbI MeTamm0B. CxoycTBo cHekTpa ryMaTOB 
a, OCAPKNCHHBIX H3 HCNOUHbIX PACTBOPOB 7 YMHHOBEIX KHCJIOT (pH. 2), CO cleK- 
oMryMmaTos Na cBujeTenbcTByeT O YaCTHUHOM 3aMenjeHuH HoHOB Na Ha HOHBI 
M OOpas0BaHu MOJIeKYJI CMelaHHBIX rymaToB Na uw Ba c ne6onbIIHM cojlep- 
HHeM MOCMe Aero, HOCTATOUNBIM JI TOPO, YTOOb! NOHUSHTb UX pacCTBOPHMOCTD. 
Mudpakpacubie cieKTpbl morsomenua rymu- 
BBIX KHCJIOT, BbIJeCHHIX 43 yraa T npu o6pa- 
TKE ASOTHOH KHCIOTON, COepKaT MAKCHMYM I10- * we A 
(OWleCHHA Ha 6,55 yw, KOTOpbIli OTBeYaeT KOseba- 

1AM B rpynme NOg. i ; 

Tloporu ocaxeHusa onpeyeiaiuch 10 HaHMenb- S I K 
lemy KOuIMYecTBY CaCl, (mr-3KB), HeOOxo,HMOrO > 
Id Havasia OCaKJeHHA YTYMMHOBbIX KHCJIOT H3 
€JIOUHbIX PaCTBOPOB, IIPHBeeCHHbIX K Olpeyeseu- 64 65 % 
dH KOHWeHTpallnn yraepoga. HaOmoyaetca 3aKo- errr 
MepHOe yMeHbIUeHHe NMOporos - 

* ee aro yr ss (puc oo vee he ilesg Stee Tloporn oca2kqeHH A TyMHHO- 
a 3 ; BbIX KHCJIOT yruieH pasa 
BsaHMojelcTBve WeIOUHbIX PaCTBOPpOB TyMu- MeTaMopu3ma 
OBbIX KHCOT c CaCl. MoxeT ObITb TIpescTaBue- 
O B Buje MOHHOOOMeHHOrO Mpomwecca c O6pas0BaHHeM KOMIJIEKCOB JIBYX 
WM Oojlee MOJeKYJI TYMHHOBbIX KHCJOT, B KOTOPbIX KapOOKCHJIbHbIe rpyu- 
bl CBA3AHbI Yepes KaJIbuMH. BcnmeqcTBue 3TOrO MOHMKaeTCA YCTOMYHBOCTH 
OJIeKYJI TYMHHOBbIX KHCJIOT B pacTBOpax H OOecMeyHBaIOTCA NpOMecch! ocaxKe- 
MA CMelaHHBIX ryMaToB Ca u Na (4), OTBeyaIONHX MaJIbIM COJep2xaHHem Ca. 
 Tloporu ocaxyeHua TYMHHOBbIX KHCJIOT, BbIJeJIeHHbIX pH OKUCIeHHH 
raza I HNOs, okaspiBaiotca OoublIe, weM MOporH oca%KMeHHA TYMHHOBbIX 
MCOT, NOJIYYeHHBIX pH OKHCIeHHH H.O,, BcmeycTBHe HaNHYHA H3ObITOUHBIX 
HAPOPHJIbHBIX HHTporpynm. 

Ha6sojjaemoe 43 H3MepeHHii MOporoB ocaxkeHHA YMeHbIWeHHe ycCTOHUH- 
OCTH B MI€IOUHbIX pacTBOpax FYMHHOBBIX KHCJIOT yrvieH IO pAyy MeTaMop@usma 
BA3aHO C BO3pacTaHHeM JOJIH yrsepoya, OpraHH30BaHHOrO B ATOMHbIX CeTKaXx 
BCJIEICTBHE YMEHbINeHHA CTeEMeCHH 3aMeleHHA Ha OOKOBbIe pauKaiibl), H, cle- 
OBAaTEJIbHO, OMpefesIAeTCH BOSPAacTalolllel POMbIO THAPOPOOHOrO Apa MOWeKyJ. 

PeutreHorpaMMb! OOpa3ll0B yruieH PYMMHOBbIX KHCJIOT HW ryMaTOB OblJIM MOsy- 
eHbI Ha (PHMbTPOBaHHOM H3JyYeHHH Cu B WHIHHAPHyeCKHX KaMepaxX payuyca 
5 wm. B ta6n. 2 npHBoqaTca cpeqHee paccTOAHHe MEXMY CETKAMH doo H yIO- 
Bad MOyUupHHa HHTepPepeHUHOHHOL 


TaGauma 2 monocnr (002) A%Qo2, KOTOpad ABMAeTCH 
MepoH yMOpsxOueHHOCTH B3aHMHOrO 
ee Loran PaCcHOJIOMeHHA YrsIepOMHbIX ceTOK (3). 
Beats Tlonocpt c uHyeKcamu (100) quia Bcex 
dqo2, | A%qp.| 4002 | A%q. ESYYCHHEIX oOpasloB HMeIOT OJUHAaKO- 
A gees BbIM Wupby3Hblii XapakTep, KOTOpbIi 
YKa3bIBaeT Ha HeOOJbIIMe H CYLeCTBeH- 
HO He H3MeHAIONMeCA JIHHeEHHBIe pa3- 

Yrom J | 3,5 |7,5 | 3,5 | 7,5 meppr yruepofHBIxX ceTOK. 
ae 32 oe Ale rigs CpaBHenve peuTrenorpaduueckux 
PymatsiNa| — | —— | 6,0 | 6,5 JIaHHbIX JIA TYMMHOBbIX KHCIOT H HC- 
(TK) XOMHOrO YAH UWOKa3bIBaeT CXOJCTBO 
aT Ba meee as Kak MO pa3MepaM yrslepOfHbIX CeTOK, 
(TDK) Tak H MO MexXceTOUHOH ynopsoueH- 


HOCTH. 

Ha pentrenorpammax rymaTos Na na6mrofaetca cmMemjeHHe nonocnt (002) 
CTOPOHY MaJIbIX YIJIOB, CBHJeTeIbCTBYyIolee O 3HAYHTeIbHOM YBeJIMYeHHH 
@XKCETOUHOFO paccTOAHUA — JO dyyg = 6 A — 0 cpaBHeHHIO C TYMHHOBbIMH 
uclOTaMH H ucxogubM yraiem IDK, ua KOTOpEIX dy, = 3,0 A. Lua rymatTos 
a BOBCe He OOHapy2KuBaeTcA HHTepdepenunonHad momoca (002), TO CyKUT 
BHJICTEJIbCTBOM TOJHOM HEYMOpAOYeHHOCTH BO B3aHMHOM pacllOJIOKeHHH yruie- 
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pOWHbIX ceTOK. YBeMYeHHe. MexKCeTOUHOrO paccTOAHUA CHelyeT OTHECTH 3a) 
CUeT JOMOMHHTEIbHBIX 9IEKTPOCTATHYCCKUX CHJI OTTAIKMBAaHHA Nepu*epHHEBIX | 
KapOOKCHJIbHBIX rpynl, Haxoqaujuxca B rymatax Na B nuonHoli popme. Becno- + 
pAaAOUHOe pacnoo*KenHe ceTOK B ryMaTax Ba 0643aHO BOSHHKHOBEHHIO IIPOUHBIX |} 
cBa3eii uepes Ba mexyy KapOoKcusbHbIMH rpynnamu. Hadsuogaembie sdexTsr | 


H3MCHEHHA M@KCeTOUHBIX paccTOAHul MH ynopsAqouenHocTH B rymatTax Na u Ba 


ABJIAIOTCA IIPAMBIM OKASaTeJIbCTBOM OTCYTCTBHA CBA3eH Me2KLY yIepOHbIMH || 
ceTKaMH B IeJOYHOM pacTBOpe TYMHHOBIX KHCJIOT H NOATBEp2xaloT NpeAcTaB-| 
jleHHe 06 HCTHHHOM pacTBOpe ryMHHOBBIX KHCJOT B BU MHAUBUYaJIbHbIX yrsie- |) 


POWHBIX CeTOK C 60KOBbIMH payqukaJlaMi. 


TlpuBeqeHHblli SKCIePHMeHTAbHbI MaTepHaJI NO H3yYeHHIO CTPOeHHsA PyMu- |} 
HOBBIX KHCJIOT KAMCHHbIX YIvieli MOATBepXAaeT IpeANONOReHHY!O panee Cxemy |! 
CTPpOeCHHA MOJEKYJ TYMHHOBBIX KHCJIOT B BUe HHAUBUAYAabHbIX TJIOCKHX apO-— 
MaTHY¥eCKHX CeTOK yrslepofa Cc OOKOBbIMH PaMKaaMH, HeECYIIMMH Pa3JIMUHBIe |} 
KUCIOpOscofepxKallve U [pyrve PyHKWMOHAIbHbIe rpynubi (1). B cBasu C 3THM |} 
TIpolecc OKUCICHHA YrONbHOrO BeHIeECTBa MOKeT ObITh OMHCaH Kak Tpouece |} 


OKHCJIMT@IbHOH Je€CTPyYKUMH MAKPOMOJICKYJIbI C BbIJeIICHHeEM OTJCJIbHbIX CTPyK- 
TYPHbIX CAHHHM, NepexOAMMX B WeNOUHbIE PacTBOPbI BCeACTBMe HaJIMUNA 
KapOOKCHJIbHbIX Tpylll, OOpas0BaBlINXCA BMpolecce OKHCIeHHA. OHaKO yTOU- 


HeHHe 9TOL CXEMbICTPOCHHA B BUJe XHMMYECKOL CTPyKTYpHOL bopmyuni (8), c Ha= || 
IeH TOUKH 3PeCHHA, HEBOSMOXKHO M0 TOM MPHYHHE, YTO yrviIepONbIe CeTKH, Mped- |] 
cTaBAlolive COOOH Ajipa MOJIeKYJI, TaK Ke KaK MW B CTPYKTYPHbIX eMHHMAX |} 
HCXOJ{HbIX YIIeH, HMe€IOT HeKOTOPOe paciipeseteHve MO pasMepaM, MU (PYHKIHO- |) 


HaJIbHbI€ TPYIIbl CTaTHCTHYUCCKH PaClipefeJIeHbl Mew]y MOJICKYJIaMH. 


SHaueHHe HCCIEROBAHHA CTPYKTYPbI PYMMHOBHIX KHCJIOT JIA HSYYCHHA XHMH-— 


ygeCKOrO CTpOCHHA OpraHHYeCKOrO BelllecTBa KaMCHHbIX yruieH BbIT€KaeT H3 TOTO, 


UTO YIJIepOHbIN CKeeT MOJIEKYJI TYMHHOBbIX KHCJIOT BUONHE MOAO6eH yrsepoy- | 
HOMY CKeJIeTyY CTPYKTYPHbIX e€AHHHIL yrOUIbHOrO BelecTBa. . 


Tloctynuso 
29°X 1956 
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@H3HYECKAA XHMHA 


WM. JI. POSEH®EJIB], uw E. K. OIE 


> H3MEHEHHH 3JIEKTPOXUMHYECKOM AKTHBHOCTH WHMPKOHUA 
Noy JEMCTBHEM HW3JIY4EHHS 


(IIpedcmasaeno axademuxom A. H. Ppymkuneim 80 XII 1956) 


IIpu o6s1yuenuu aementos Zr — Al u Zr — Fe B qBuxKyMeMcs deEKTpOMHTE 
% NaCl) noroxom 21eKTpoHos Oombmoit sHepruu (0,8 Map) c HHTeHCHBHOCTBIO 
“pa/cm? OblWwIO OOHapyxKeHO pesKOe BO3pacTanve TOKa nap. ToK Bospactadl 
MOcpeACTBEHHO NOCce Hayala OOMYYeCHHA HW NpeBbllwas TOK Nap Ao oOyyeHuA 
15—20 pas. B janbuelituem Ha NpoTs2KeHHH BCcero OnpiTa (1 ac) TOK H3MeHAI- 

OTHOCHTeIBHO Maso. Ilo OkONYaHHH OOTyYYeHHA TOK pe3KO Naan nOUTH JO 
XOJHOTO 3HaueHHs. 

OnpiTbI, B KOTOPHIX OOJYYeHHIO NOABeprasca TOMbKO aHO HIM KaTO, WOKa- 
NM, 4YTO OOHapyxXenHbI sppexT HaOsofaeTcA HUI UpH oOyYeHHN KaTOLAa 


I fiafem? i 


fa fom? 


800 


600 


Jy 


400 


200 


call sess Eee — 
10 20 30 40 50 60 mun. 10 20 80 40 50 60 UH. 
(S Te 


Puc. 1. Usmenenue Bo BpeMeHH cuabl TOKa nap Zr— Al (J) u 

Zr — Fe (JJ) B 3% NaCl: 1 — 3 oTcyTcTBHe u3IyYeHHA Ip KOM- 

HaTHOH TemuepaType; 2 — B OTCYyTCTBHe {H3IyYeHHA IIpH Temmepa- 

Type, BOSHHKalomlel Noy oO1y4eHHem; 3 — mpu o6ryyennH anoga (Al 

HIM, COOTBeTCTBeHHO, Fe); 4 — npa oOyuennu KaToya (Zr); cTpea- 
KOH 10Ka3aH MOMeHT MpekpallenuA ‘oOnyueHnA 


r). IIpa o6myyennu anoga (Al uan Fe) scbcbexT ne naOmtogaetca. PesyibTaTbl 
HX OMbITOB MpescTaBleHbl KpHBEIMU 3H 4 u Ha puc. |. Jia cpaBHeHua MpHBe- 
HbI KPHBbI€ 3ABHCHMOCTH CHJIbI TOKA 3JIEMEHTA OT BPeMEHH B OTCYTCTBHE H3Jy- 
HUA Ip KOMHaTHOL Temmepatype (puc. 1, KpuBasn /) H pH Temmepatype, 
BHUKAIOWeH Ha MOBEPXHOCTH pasesia MeTAJINI—SNEKTPONHT 3a CyeT NOrmoule- 
if SHEpruu usryyeHua (puc. 1, KpHBasa 2). 

OneKTpopbl, paooraBiiue B KavecTBe aHO{OB, B OMbITAX MOA OOyYeHHeM NO]- 
prasucb 3HAaUHTeIbHO OOJIbIUHM PaspyLIeHHAM, YEMB OMbITAX B TeX *Xe YCIO- 
(AX, HOB OTCYTCTBHe usmyuenua. Ha puc. 2 (cM. BkKuleliky K crp. 80) npeycTaBuie- 
1 PoTOrpadbu NOBePXHOCTH AJIOMHHHEBBIX SeKTPOMOB, paOoTaBLIMX B ka- 
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yecTBe aHOMOB B ‘Tape C WHPKOHHEBbIM 9AeCKTPOJOM NOY OOMyYeHHeM H B OTCyT- 
CTBHe ero (MpOOJRKHTeIbHOCTb ObITOB — | yac B TOM MH Apyrom Cayyaax). | 

Ha6mogenubiii ‘oP KT Heb3A4 OObACHHTb KaK pe3yJIbTAT JeHCTBHA KaKOTO- | 
31460 43 akTOPOB, BbIABHTaBLUMXCA YO CHX Op B kKaveCTBe TlaBHbIX CTHMYJIA- 
TOPOB CKOPOCTH SJeEKTPOAHLIX MpoeccoB Noy COmyyeHHeM. Bauauue Temmlepa- + 
TYPbI H3Y4EHO B KOHTPOJIbHBIX OMbITaX. OHO OKasa0Cb HE3HadHTeJIbHbIM (puce. 1, 
Kpupan 2). JlonroxKuByuue MpOkyKTbl paquomu3sa Take He MOLYT ObITb OTHE- 
CeHbI K PvlaBHbIM CTHMYJATOPaM, NOCKOJIbKY CTalMOHapHadA KOHICHTpallMs UX} 
He MOrsia MpeBpiuaTb 0,001 x. Ha sTo yka3biBaeT TakxKe pe3koe MafeHve CHUIbI |} 
ToKa MO OKOHYaHHM OOmydeHHA. AHOAHaA NONAPH3alluA 3a CYeET SJICEKTPOHOB, jj 
NOTOWLEHHBIX 9JICKTpOJIHTOM, He IpeBbilasa 7—8 wa/cM?, B TO BpeMa, Kak B OTIbI- 5 
Te TOK 3JIeMeHTOB MO OOsmyyeHHeM Bospactaror 40 800 pa/cm? (napa Zr — Al). | 

Ham mpefcTaBaseTcA BO3MOXHbIM OObACHHTb W3MCHEHHE 9JIeKTPOXHMH- 
yeCKOM AKTHBHOCTH IMpKOHHeBOrO JJeKTpOfa MOA OOyYeHHeM TeMH H3MeHe- 5 
HHAMM (PH3H4eECKHX CBOHCTB OKHCHOM IJIeHKM Ha WHPKOHHEBOM KaTOse, KOTOPBIE f 
MOX€T BbISbIBaTb H3Jy4YeHve. BosbWIHHCTBO OKHMCHBIX MJI€HOK ABJIAIOTCA THM 
HbIMH TOuynpoBoquuKamu. Ilocuwequve, KaK U3BeCTHO, OOslaqaloT xapakTepHOW 
OcO6eHHOCTHIO, 3aKJIOUAIOWelicd B UpesBLIYaHHOM YyBCTBHTeIbHOCTH HX 9JIeK=| 
TPHYeCKUX CBOHCTB KO BCAKOFO pOjla BHELIHHM BO3,eHcTBHAM. Tak, OOJy4eHME : 
B OOJIbINMHCTBe CJIY4aeB BbI3bIBAeT Pe3KOe YBeIHYCHHE IJIEKTPOMPOBOHOCTH | 
TlOJYMpOBOAHHKOB. OTO MpOHCXOAHT B pesysbTaTe TepeOpoca  dJIeEKTPOHOB } 


OMbITaX OKMCHYIO IIeHKy Ha KaTose (ZrO2) paccMaTpuBaTb Kak MOJIYMpPOBOAHHK, | 
TO HOY AelicTBHeM U3JIY TEHA 9JIEKTPHYECKOe COMPOTHBJeHHe TaKOL MJIEHKU YMeHB- | 
INMTCA B pe3yJIbTAaTe NOABJICHH Ap adWallHOHHOH TpOBOAHMOCTH»*. Ec yuecTb, UTC | 
CHla TOKa 9JIeMeHTa OllpefesAeTCH CKOPOCTbIO IIpOTeKaHHA KaTOWHOH peak- | 
UMM BOCCTAHOBJeHHA KHCMOpOAa, HM AOMYCTUTb, YTO NOcMe_HAA MMMUTUPyeTCs 
BbICOKHM COMPOTHBJICHHeM IVJICHKH-NOJYNpOBOAHHKa Ha KaTOJe, TO OOYy4eHHe, | 
IIpHBOAAMee K TOABIEHHIO PayvalMOHHOH MpOBOAMMOCTH B IVJIeHKe, JOJDKHO | 
YCKOPHTb KaTOJHY1O peakKUMIO HW MIpHBeCTH K pe3KOMY YBeMYCHHIO CHJIbI TOKA| 
SJIeMeHTA. 

B TO Ke BpeMA, CCH HCXOQUTb H3 MpeqNOnaraeMoro MeXaHW3Ma, HeJIb3A | 
OXKUAaTb, ITO OGY FeHHe aHOjla MOXKeT MPHBECTH K 3AMeETHOMY YBeJIMYCHHIO CHIBI | 
TOKa 3/IeMeHTa, — 9TO NOATBep2xXaeTCA IKCIeCPHMEHTOM. 

PaqualluOHHad MpOBOUMOCTh B MOJYMpOBOMHHKe BOSHHKaeT HEIOCpesCTBeH- | 
HO 110cle Havasla OOYYeHHA HW UuCde3aeT MO OKOHWaHHH ero. JDTo obGec- 
NeduBaeT ObICTpbIM POCT CHJIbI TOKA B Haase OOYYeHUA HU pesKHii cna m0 ero” 
OKOHUAHHH. | 

SaBHCHMOCTb CHJIbI TOKa ap OT HHTeCHCMBHOCTH U3yueHHA Oblia 'M3yueHa 
TeOpeTHYCCKH H 9KCNEPHMeHTaIbHO. Ecau MpeAMOMOXKUTb, YTO OCHOBHBIM MOCTAaB- 
IMMKOM CBOOOJHBIX 9JIEKTPOHOB ABJIACTCH 3aNOJIH€CHHad 30Ha, TO, HCXONA U3 
OCHOBHBIX IpeCTaBseHHul O (OTOMPOBOAMMOCTH MOJYyMpOBOAHHKOB, H3MeHeEHHe 
KOHICHTPalHH CBOOOMHBIX 3JIEKTPOHOB B 30HE MPOBOMHMOCTH MOXKHO BbIPasHTb — 
CeAYIOWHM OOpasom: 


dn 5 
dian al — kn ? (1) 
rye % — KBaHTOBbIii BbIXOL, / — HHTeHCHBHOCTb H3nyueHua, k — KOspPuuneH’t | 


pekoMOuHallau, 1 — KOHICHTpallua 9eKTPOHOB B 30HE npoBoyumoctn. B cra- 
WHOHApHbIX ycNOBHAX (1) UpuMer Buz: 


al = bn, (2) 


JleBad uaCTb PaBeHCTBA IIpeAcTaBsAeT TO KOMHYeCTBO 3JIEKTPOHOB, KOTOPOG” 
ocBOoOO*KLaeTCA IPH HHTCHCHBHOCTH u3syueHua I; lpaBasd wacTb — KOuIM4eCTBO 
SJIEKTPOHOB, BOSBpallaiolluxXca OOpaTHO B 3allOJIHCHHYIO 30HY. 


* iy | 
Panuannounoit IIPOBOXHMOCTbW MbI Ha3sbIBaeM MPOBOJHMOCTh, BHISbIBACMYIO weHcTBHeM KaK 


31@KTPOMATHUTHBIX, TAK H KOPMYCKYJIAPHbIX M3 y4eHHH 7 
hari ; O aHanoruH c dotron C 
SbIBACMOH JeHCTBHeM CBeTA. : Tn 
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| Cula TOKa, Tekyljero uepes O6yyaembIit MOyNpOBOAHUK, MOMeLLeHHDIIt 
MKY BICKTPOJaMH, BbIparxkaeTcA cCwe/{yIOUWM OOpasom: 


: : AV 

a ae 
i =2 neu a (3) 
e AV — pasHoctb norenunaios Esrexrpoyos, S — nuollaqb sneKTpogos, 


TOMMHAa TMOJYNPOBOAHHKAa, Mm — KOHICHTpallut HOCHTeNeH TOKa JlaH- 
pro 3Haka, UW —HX NOBHKHOCTb, € — , 


ipaq HocuTenei. Yuntpipas (2) u (3), Halen? 
Duty uHM: 1000 - 
__ 2avSeu V one a 
SS Vet. (4 es 
4 d k ym pee 


CNH CUHTATb, YTO YBeHYeHHe CHUJIbI 
Ka llapbr Moy OOsyyeHHem ompeye- 
ACTCA TJIaBHbIM OOpa3soM pajHaln- 
HHOH MpOBOJMMOCTbIO B  OKHCHOL 
JICHKe-NOJYUpOBOJHUKe TO, O003Ha- 
ad BXOJAulue B (4) NOCTOAHHBIC BeJIH- 
HMHbI Yepes A, NONYYHM cCJIeYIOWLy10 
ABHCHMOCTb CHJIbI TOKa apbl OT HHTeH- 
HBHOCTH H3J1yueHHA 


Je= 12+ AVI, g' 


(QUSMEG INT IONS GURNIZOS a/en 2 
I 


ye J? — cua TOKa Napbl.B OTCyTCTBHe 


sayueHua, 7 — WHTeHCHBHOCTb H3sy- Puc. 3. Sapucumocts cumbl ToKa nap Zr — 
eHUG. Al 8 3% NaClor uutencuBuocrn suleKTpoH- 

Ha puc. 3 npusexensi xpupie oa "0 Jtsema I pacsernan putas: 
HCHMOCTH CHJIbI TOKa Nappi Zr — Al or 
HTCHCHBHOCTH H3JIYYeHHA, MOJLyYeHHbIe MyTeM pacueta* (KpuBaa J) u 9KCHepH- 
CHTaJIbHO (kKpHBaxd 2). Kak cuefyeT 3 IpHBeQeHHbIX rpa*uKOB, IpH OTHO- 
MTCJIbHO MAaJIbIX HHTCHCHBHOCTAX H3JIYYeHHA HMMeeTCA yOBJeTBOPHTebHOe 
OBMaleHHe TEOPeTHUECKOHM H IKCHEPHMeHTAIbHOH KPHBbIX. OTKJOHeHHe 9KCHe- 
HMeCHTaJIbHOH KPHBOH OT pacueTHOH MpH -Oosee BbICOKHX MHTCHCHBHOCTAX, 
OBHJHMOMY, OOYCJIOBJICHO HaJIMYHeEM AHOAHOM MOMApHsalluu, KOTOpas B pac- 
eTaX He YUHTbIBaJacb. 

B 3aku0YeHHe HY2KHO OTMETHTb, TO BONPOC O BAMAHHH KOPOTKOMKUBYIIMX 
POAYKTOB payHouH3a OCTaeTCA OTKpbITHM. JlaibHelee UCCEOBAHHe LOJKHO 
OKa3aTb, MOXKHO JIM YBeJIHYeHHe IICKTPOXHMHYCCKOH AKTHBHOCTH IHMpKOHHe- 
orO KaTOJla TO OOYYeHHeM IIPHMHCbIBATb WeJIHKOM TOBbILMeHHIO IIpOBOJMMOCTH 
ICHKH-HOJYUpOBOJHHKa HIM HEOOXOAHMO YYHTbIBATb H JeHCTBHe KOPOTKOXKHU- 
YULHX pafluKasIOB KaK JlelOJApHsaTOpoB. 


Vuctutyt dusnueckol XHMHH Ilocrynuso 
Axajlemuu HayK CCCP 14 XII 1956 


* Bennynna WOcTOAHHOl & ualigena US OMbITHBIX aHHbIX AIA saBucumoctu Jp oT J mpu 
[HOM 43 3haveHHH J. 
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B. Jl. WETJIMH, JI. 1. AHOBA, f. K. CHBAPCKAS! u akagemux M1. A. PEBHHIEP 


CBOMCTBA HANOJIHEHHbIX TPA®UTOM TIJIACTMACC HW I®PEKT 
BbICOKOrO HANOJIHEHH A* 


MOBEPpXHOCTH HX YaCTHIL Ha pasBUTHe CTPYKTYpbI B HaNOHACMOH OpraHuyecKoH | 
cpege. B payle uccmeqoBanuit Oblm0 MOKa3saHO (1°), 4TO B TeX Cly¥aAx, KOra) 
B 9TOM cCpele MOXKeT pasBUBaTbCA NPOCTpaHCTBeHHaA CTpykTypa (KOaryJAWHOH= 
Has CeTKa), YaCTHIbl AKTHBHOTO HaMOMHUTeIA Cy2KaT WeHTPaMH pa3sBHTHA Ta=§ 
KOH CTPyKTYpbl, BbISbIBAA MOBbILeHHe ee MpOYHOCTH (ycHeHHe). ITO u oNpe- | 
qeaeT yIpOuHsAlolee JeHCTBHe aAKTHBHDIX HallOJIHHTelelH B TakKHX CHCTeMAX, | 
Kak Pe@3HHbI, HalOJHeHHbIe OHTYMbI HU Jp. ; 

Hamu Opiio uccueqoBaHO BJIMAHHe rpacbHTa KaK AKTHBHOFO HallOJHUTeUJA | 
B pale CHCTeM, HavOolee MOApOOHO B CuCTemax rpaduT — OakeHTOBaA CMOdAa | 
W rpaduT — NoAMBUHUAXNOpHA. CucTeMbl TAKOTO pOjla HMeIOT OO/IbIIOe MpaKTH= 
yeckoe 3HaveHHe B CBASH C MpOOeMOl MOMyYeHHA CTOHKUX TeNJONPOBOAHBIX | 
MaTepHasIOB JIA M3POTOBJICHHA TelJOOOMeHHOH XMMHYCCKOM alllapaTypbl. © 
M3BecTHble paHee WwacTHYecKHe MaTepHaJIbl, HalOJIHeHHbIe TpaduToM (Tuna 
«rpadomuT» u «paonuT T»), cofepxamive 50—60 Bec. % HanmonHUTeIa, He O6- 
JayjaioT JOCTaTOYHOH MeXaHHYeCKOH MPOUYHOCTbIO, a HX TeMJONPOBOAHOCTbh HE 
peppiuaeT 3—5-10°3 xan/cm-cek-rpaq (8). if 

VcceqyA XapakTep H3MeHeHHA CBOHCTB HalOJHeHHbIX rpaduTOM maTepH- 
aJIOB B IIpeeJIbHO WIHPOKOM HHTepBawle COCTaBOB, MbI HCXOAHJIM U3 Mpeqmono*Ke- 
HHA, UTO IPH MpHOAWKeHHH K TpeebHOM CMOJOCMKOCTH, KOIa IpakTH¥eCKH 
BCA CMOJIa Tl€peXOUT B COCTOAHHE IIpefeIbHO CTPYKTYPHPOBaHHbIX MJICHOK Ha 
TIOBEPXHOCTH UaCTHIL HaNOHHTeIA MW OOpasyeTcd peqeibHO mpounae 
KOaryIAWMOHHAA CeTKAa STUX YACTHIL, B3AHMOJCHCTBYIONIMX Yepes TOHKHe OCTAa- 
TOUHIE MPOCMOMKH HaNOHAeMOM Cpefbl, NOWKHO HaOIOAaTbCA peskoe Hapacta- 
HHe MpOuHOCTH MaTepHasla, a TakKe HW WpPyrux ero cCBOHCTB. 

OOpasipl 3afaHHOro cOcTaBa JIA NOCMeLyloulerO UX UCHbITAHHA NOMyUANUCh 
cleqyiouluM OOpasom. PaccunTranHoe KOmMYeCTBO rpatuToBoro mopomKa** 
3aMCIIMBaOCb C COOTBETCTBYIOU[MM KOJIMYECTBOM paCTBOpa CMOJIbI; B cayaae 
beHO-PopMaJIbAeruAHOW CMOJIbI PacTBOPHTeNeM CJY2KUJ STHAOBBIi CHUpT 
(Opauca OakenuTOBbIi aK Ne 21), B cLydae NOMMBUHUIXIOpua — AuxOpataH. 
TlonyyenHad Macta cyumMiach AO MOMHOrO yAanenusa pacrBoputena. M3 mpuro- 
TOBJICHHBIX TAKHM OOPa3OM Mpecc-MOpOWKOB B 3aKPbITHIX MpeccopMax ¢ aeK- 
TpHYeCKHM OOOrpeBOM MpeccoBaIHCb TpeOyemble OOpasUbI B OMWHAKOBbIX WIA 
KaxOH CHCTeMbI. YCIOBUAX. 

Bp HCCeAOBaHbI MeXAHMYeCKAd MPOUHOCTh, TeMMOCTOHKOCTh H TeIVJIOMpo- 
BOMHOCTh, T. ©. CBOHCTBA, BayKHeHIMe C TOUKH 3PeCHHA MOCTaBJIeHHOM NpakTH- 
yeckoli saqaun. Mexanuyeckand MpOuHOCTb B Cay 4ae rpacuTo-GakeMTOBbIX CHCTeM 
ONCHHUBaaCb MO HCMbITaAHHAM Ha OHOOCHOe CxKaTHe O6pasyoB 10x 103 mM 


*PaOora BbitiomHeHa B Mucrutyte pusuyeckort xumun Axagemuu Hayx CCCP p 1949—1950 rr.3 

ee pesysbTaTbl u3102%KeHbI B OTuerax Mucratyta Ne 191 (mou 1950 r.) n Ne 454 (uiom 1951 r.)+ 

** B onvcaHublx 3Jecb ombirax npuMensasica rpadut BororosbcKoro MeCTOPOXKeCHHA, HCMONb- 
SYeMBIM B KavecTBe CbIPbA B KapaHJalIHOM MpoHsBo;cTee. 
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HW 20 uw 120°; B cmyuae CHCTEM C MOJIMBHHUJIXJIOPHOM IpO4HOCTh OWeHHBaacb 
‘UcHbITAHHAM Ha BAaBIMBAHNe UMIHHApa Maoro uametpa (2mm). 3a ycnos- 
10 BEHMHHY NPOYHOCTH B STOM CJlydae NIPHHUMaJOCh HalpAxKeHHe, pH KO- 
POM IIPOHCXOMT HIM CKasIbIBAaHHe — B cuyuae BHICOKONATONHeHADIX Xpyn- 
X OOpasilOB, WIM 3aMeTHOe MvIacTH4ecKOe TeyeHHe — B CJLY4ae OTHOCHTEbHO 
SKOHANOJHEHHBIX IIaCTHYe€CKHX OOpasnoB. OnenKa OTHOCHTeAbHOIi Ter0- 
plixoctn MPOHSBOIMaCh TO TepMOMeXaHHYeCKUM KPHBbIM (7) TyTem ompese- 
HHA TeMUepaTypbl, MpH KOTOpoOti : 


bopmanna oOpasla Ip TOCcTOAHHO kan 
HiCTBYIOlleH B TeyeHue ONbITAa 3ajaH- Cm Cek. pad 
Mi HarpysKe jOcTHrama HeKOTOpOii gns0 
)IOBHOH BeIHYHHbI; TepMOMexXaHH- Al /om? 
\CKHe€ KPHBbIe CHHMaJIHCb C MO- 
plbio IpHOopa (*) npuH mocTOAHHO!i 
;OpocTH HarpeBanua 50 rpay/yac; 0040 1600 
kan/om cek-2pae, 
o 

Tem? G10 2 S : 

S$ 030+-120 § 1200 © 
5 2 S S Ne 
i 8 S S . 
: S Ss 
j Ss RS Ss § S 
: s g075 8 S S < 
3 8 es S 98 Ny 
2 es S & S 
3 8 RS iS 4020 goo 3 
3 S S 
3 Ss g050 ® s 
3 Ss 
: 8 
iS 
5 goto 400 
: 9025 
3 
. 0 

0 2 @ 0 @% 0 2 @ GC 8 00% 
Cobephanue epapuma Codepmanue epaguma 
Puc. 1 Puc. 2 


ic. 1. BauaHue cocraBa Ha cBolicTBa oOpa3sio0B rpaPuTo-OakeHTOBOH cucTeMbI: J Hu 2 — mexa- 
yeckasd mpounocTh npu 20° (/) u pu 120° (2), 3 — TennonpoBogHocTb, 4— TennoctolKocTb 


ic. 2. BuuaHue cocTaBa Ha CBOHCTBa OOpasiOB CHCTeMBI Tpa@HuT-NOHBHHHIXIOpHy: 1— mexa- 
nuyecKah WpouHocTb mpH 20°, 2 — TenoMpoBosHOcTb, 3 — TelOCTOHKOCTb el 


KUM J[ecbOpMHPOBaHHA OTBeYa YCJOBHAM BYlaBIMBaHMA WHAMHApa Masoro 
{aMeTpa; B clyuae PpadbuTO-GakeMHTOBLIX KOMNOSHIMM AMaMeTp UNIHHApa paB- 
ica 0,9 MM mpu uarpy3Ke 7 KI, Bcmyyae Tpa*uTO-NOJMBUHHXJOpUAHbIX 
MNOSHUHH WuameTp coctapaan 5 MM pH HarpysKe 5 KI’. TenmonpoBoyHoctb 
JIbIUMHCTBA OOPasOB UCCeAOBasacb CpaBHHTebHbIM MeTOAOM XpucTHaHce- 
1, TEONPOBOMHOCTh BbICOKOHANOJHEHHBIX TpaHTO-OakeAMTOBbIX OOpasilOB 
sMepsaACh AOCOMIOTHBIM MeTOJOM*; JIA OOpasioB MpOMexyTOUHOrO cocTaBa 
JOHMH MeTORaMH ObIIH MOyYeHbI YAOBJIETBOPHTeIbHO cCOBMajalollue jaH- 
Ie. 

PesybTaTbi UCCMeOBAHUA IpHBefeHbI Ha puc. | u 2 B BHJe KPHBbIX 3aBH- 
IMOCTH CBOLCTB MOJYYeHHBIX OCOpasilOB OT COfepKaHuA B HX HaNOJIHUTeIA. 
ACCMOTPeHHe STUX Pe3YJIbTATOB MOKASbIBAaeT, UTO BCe HCCENOBAHHbIe CBOHCTBA 
JICTBUTEIbHO OOHAPY2KHBAIOT pe3KOe BOSPacTaHHe MpH Nepexoge OT COpasiloB 
OTHOCHTeIbHO HU3KUM HanomHeHHem (cojepxallux MeHee 70 Bec. %, T. e. 
HOMUBZUTeIbHO MeHee 60 06. %) K BbICOKOHAMOJIHEHHbIM OOpasiiaM. Tak, Telu0- 


* O7u onpemenecHuA Obiiu BEIMOTHeHbI B MucTuTyTe o6mei uw HeopraHHueckoH xumun AH 
CP 8 na6oparopnu H. H. Cupotst, kKoTopomy aBTOPbI BbIPaxKaloT CBOIO INPHSHATeJIBHOCTD. 
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IIpOBOAHOCTh, OOHapYy2KHBad HelpepbIBHOe YBeMYeHHEe BO BCEM HHTepBase COCTA 
BOB, Ip mepexoye kK OOpasiiam, cojep2KallluM 75—80 Bec. % HanNONHUTeNA} 
HCIIbITbIBAeT PE3KHM NObeM, OCTHrad pH cOsepxanHu 80—85 Bec. % rpapura) 
BeIHUHHbI OKONO 0,1 Kas/CM-ceK-rpay, YTO IpHOMMSHTEbHO OTBEUAeCT TEIO} 
MpOBOAHOCTH CBHHIA. 


Oco6pili HHTepec MpesCTaBIAeT HOBAA 3AKOHOMePHOCT, BbIpaxKeHHad B ocot) 
60M XOJe KPHBbIX Me€XaHHYeCKOH MpOYHOCTH, IIpHYeM JIA YBYX MCCJIC{OBAHHbIy| 
cucTeM 3/[ecb WMeeTCH HeKOTOpOe pasmmuve. B cryyae rpatuTo-OakeMTOBbE 
oOpasioB pH BBeqeHuu O 50—60 Bec. % rpatbHTa IpOuHOCTb MaTepHadia Maqaer}h 
HO IIpH Mepexoye K OOpasitam, cofep2amum 75—80 Bec. % rpaduTa, OTMeyaeTil 
CA 3aMeTHOe yIpOUHeHve MaTepHala, OCOOeHHO OOvIbIMNOe B CyUae IpOBeeHHA) 
UCIbITaHH pH MOBbILMeHHOK TeMMepatype; aslbHelillee yBeIHYeHHe COMePKay 
HUA HanolHUTensa (40 9O—95 Bec. %) CHOBa IPpHBOLHT K ObICTpOMy NafeHHiG 
npounocrn. B cryyae Ke rpauTO-NONMBUHUIXMOPUAHOU CHCTeMBI C YBeJIMYeHHeM} 
COJepKAaHUA HaNOMHHTeIA MPOWHOCTh MaTepHMawla MOBbIMAeTCA BO BCeM ]Malla: 


I 
id 
FH 


30He COCTABOB, XOTH HM 3]{eCb Ip epexoye K BbICOKOHANOMHEHHBIM OOpasilaM 
OTMey¥aeTCH CKauKOOOpa3sHoOe yMpOuHeHHe, a TOce NpOxomeHHA MakCHMyMal 
B OOaCTH CofepxaHua OKOTO 80 Bec. % rpaduTa NpOYHOCTb, Kak H B TlepBOM: 
cydae, ObicTpo MagqaeT. TenmocToiKocTh OOHapy2KUBaeT B OOONX CLyIaAx Of ; 
HAKOBbIM| XO]: IPH OTHOCHTeIbHO MeJVJICEHHOM TIOBbIMeHHH B OOaCTH HHSKOHAq 
TIOJIH€HHbIX OOpPaslOB ee BENHYHHA JlaeT OYeHb Pe3KHH CKaYOK C rlepexojloml 


K BbICOKOHANOJIHCHHbIM o6p a3iaM. 


YTO Yy3KaH OONaCTb COCTABOB, OYeCBHAHO BOIH3H IpeesIbHOH CMOJIOCEMKOCTE 
(T. €. JIA H3YYeHHbIX CHCTeM pu cofepxKanHuu oKONO 80 Bec. % rpaduta (HAH 
70 06. %)), XapaKTepH3yeTCa ONTHMYMOM BaXKHeHUIMX CBOHCTB MaTepHadiay 
STO ABJIeHHe OblIO Ha3BaHO HaMH «2PeKTOM BbICOKOFO HalloJIHeHuA». PesKog 
IIOBBILNEHHE TeMMOMNPOBOAHOCTH MpH lWepexojle K BbICOKOHATONHEHHbIM OOpasilam 
BbI3BaHO, OUeBHHO, HCUCSHOBECHHEM B Y3KOH OOacTH IpefesIbHOM CMOJIOCMKOCTH 
TOJICTHIX IIPOCNOeK OpraHH4eCKOH CBA3H, Pa3seNAIOMIMX YaCTHIUbI BbICOKOTEMO 


BCA IIpHCyTCTBYIOWad B KOMMO3HIMH CMOJla IpeesIbHO CTpyKTYPpHpoBaHa BO3+ 
eHCTBHeM MOBepXHOCTH 3epeH rpaduTa*. CHuxeHHe NpPOYHOCTH OOpasloB rpa 
(pHTO-OakeJIMTOBOH CHCTEMBI IPH BBeCHHH OTHOCHTeEIbHO HEOOJIbIUMX KOJMUeCTE 
rpauTa BbISBaHO, BeEpOATHO, NOABJIGHHEM B MaTeplasle HeOHOpOAHOctTel, 
BMeCTe C HUM UH TOABJIEHHEM JONOJIHHTEbHbIX OMACHbIX MeCT NepeHalps>KeHutt 
HM «3apOfplllei» paspylienua. CrpyKTYpHpOBaHHe CMOJIbI NO BAMAHHEM Halos 
HUTeJA elle He MrpaeT 3aMeTHOM POH, TaK KaK MpPOCJOHKH CMOJIbI, pasqessx10+ 
mje “acTHIbl HalOUHUTeIA, HMeIOT OOJbIUyIO TOMMMHY, a KOaryJIAlMonHa 
CTpykKTypa H3 4aCTHIL HaNOJHHTeIA euye He OOpasyeTcA; KpOMe Toro po 
OakeAHTOBON CMONbI IPH OObIMHOH TeMMepaType CJIMUIKOM BeHMKa, UTOOBI yxKe He- 
OoMbUIOe KOMMUECTBO CTPYKTYPHPOBaHHEIX ee OGvacTeli CKa3aIOCb Ha NPOWHOCTH 
MaTepHawla B Wemom. HenpeppipHoe yBeMueHHe MpOuHOCTH B OOmaCTH HH3KO 
HaNOJIH€HHBIX TpaHTO-NOMMBUHUIXNOPUAHEIX OOpaslOB CBHeTebCTBYeT 4 
TOM, 4TO 3f\eCb MOMyUaloTcA OoNee OMHOPOHIC CHCTEMBI, B CBA3H C YeM Cpasy 
Ke OOJIbILYIO pOMb MpHoOperaeT aieKT cTpyKTYpupoBaHUsA, KOTOPHIi u CaM 
10 ceOe UMeeT OOIbUIOe 8HAYEHHE B CITY YAe NOJHMepHON CMOJII MHeHOrO cTpoe- 
HHA; BOSMOXKHO, HEKOTOPYIO POMb UIpalvor CeMbI pACTBOPHTeIA, KOTOPHIe TPy AHO 
YalHTb pu cyuiKe. 

C TOUKH 3peCHHA PasBUTHIX IpeACTaBJIeHHH NOHATCH Take XO], KPHBbIX TeIJIO- 
CTOHKOCTH, PaCCMOTpeHHe KOTOPBIX MOKasbIBaeT, YTO IPH BbICOKHX Temlepary- 
pax oppekT yupounennsa [Bprpaxen ‘cusbHee. 


“ 3 penakcayMoHHOrO XapakTepa mponecca paspymienua TIOMHMePpHbIX MaTepHasIOB cue: 
AyeT, NTO UX CTPYKTYPHpOBaHHe NOX PeHCTBHeM AKTHBHOTO HaNOJHUTeIA He SyyeT OTpaxkaTbes 
Ha MpOvHOCTH MO OTHOWeHHIO K ObIcTpo MpusaraembIM (y{apHbIM) Harpy3sKaM; NOSTOMY BbICOKO: 
HalOJIHCHHbIe KOMMO3HHMH OOaqaioT CpaBHHTeIbHO HUSKOM MpodHocTHIO Ha yap. 
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Ciejyer, KOH€YHO HMETb B BY, YTO CBOMCTBA BbICOKOHAMOJIHCHHBIX CHCTeM 
OJIBUION Mepe JOJLKHbI OMpeseATHCA, KPOMe a{copOuHOHHo® -CTPYKTYpupylo- 
PO JelCTBHA HaNONHUTeIA, TaK2Ke H KOObEMHBIMH» CBOLHCTBAMH HCXOJHbIX KOM- 
JEHTOB — CMOJIbI H rpacuta. B uacrnoctu, mpupoga uw AucnepcnocTh rpaduta 
PyT OTPasHTbCA Ha XapakTepe sekTa BEICOKOrO HanoHeHUA. Bo3smMoxKHO, 
) B 9TOM oqtpeKTe OMpefedeHHY!O pOlb HTpaeT TpeHne MerxK)y conpuKacalo- 
iMHucA Apyr ¢ ApyroM YacTHamMa HanouHuTeTs. 

I]poseyenupie B Halieft naSopaTopuH uCceqOBaHHA HalomHeHHBIXx rpacbHToM 
TEM Ha OCHOBe MONHCTHpOMa WH NOMMSTHIeHa MOATBepuIH, TO spbexT 
COKOrO HallOJIHeEHHA HMeeT OOMee 3HAYeHHE JIA MOMOOHBIX CHCTeM. 
Texnomormueckne HCCeqOBaHHA, IPpOBeeHHbIe Ha OCHOBe JaHHOli pacoTEt, 
MBeJIH K NOJLYYeCHHIO BbICOKOHAMOJHEHHbIX FpauTOM MaTepHasioB — rpapuTo- 
aCTOB, y2Ke HCIHOJIbSYeMbIX B XHMHUYCCKOH IPOMBILICHHOCTH B KavecTBe TellJIO- 
OBOJHBIX TJlacTmacc. || 


Tlocrynuso 
17 XII 1956 
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“Jlonuagn Arkagemun nwayr CCCP 
Py 1957. Tom 114, Ne 1 


K. A. MEPEBOUW[HKOBA u H. B. 3BAPCKMA 


CTHMYJIMPOBAHHE BKJIIOUEHHA HEKOTOPbIX AMHHOKHCJOT 
B BEJIKH HOPMAJIbHbIX HM ONMYXOJIEBbIX TKAHEM TMPOYKTAMY 
PACIIAA PHBOHYKJIEHHOBOM KUCJIOTHI 


(IIpedcmaeneno axademuxom A. H. Onapuneim 18 XIT 1956) 


YuacTue HyKJIe€HHOBbIX KHCIOT B OMOCHHTese OesIKa MOCTYJIMpOBaJIOCb MHO 
THMH aBTOpaMH Ha OCHOBaHHM TMCTOXMMHYeCKHX JlaHHbIX (1°) HW IpHsHan 
B WocueqHee BpeMA OONbUIMHCTBOM MCCJeqOBaTeeH. 

Oyuako yOeQuTeIbHbIe SKCHEPHMCHTAJIbHbIe Pe3yJIbTaTbl, YKaSbIBalolwe Ha 
ycuuleHve OOpa30BaHHA (epMeHTOB H BKJIIOUCHHA MCYCHbIX AMMHOKHCJOT B OCKH 
HYKJICHHOBbIMH KHCIOTaMH HW MIpOAyKTaMH UX paciiajla, MOJYYeHb! JIMWIb B CaMo 
nocmeqHee Bpema Tetnom u coTpyquHkamu (*) Ha MOjeuH CTapHJOKOKKOB, 
pa3pYyIeHHBIX YJIbTpasByYKOM. | 

OnpeyeeHHbIxX IIPAMbIX JaHHbIX OO AKTHBUPYIOUIeEM BIIMAHHH HYKJICHHOBBIX 
KACJOT HIM MpOLyKTOB UX TruApOMM3a Ha OHOCHHTeS OesKa B 2KHBOTHBIX TKAHAX 
lO NOceqHeroO BPeMeHH He ONYOJIMKOBAHO, CCIM He CUUTATS CooOmeHuA OsppH, 
Mupcxoro u Ocaza (°), B KOTOPOM YHOMHHaeTCA O CTHMYJIAUHH OuocnHTesa OenKa 
JIe3OKCHPHOOHYKJICEHHOBOH (HO He PHOOHYKJIEHHOBOH) KHCOTOH B H30JIMpOBaH- 
HbIX KJICTOUHDIX A[paX H3 BHJIOUKOBOH KeNe3bl TeIeHKA. 

Camo coOoH pa3yMeeTcaA, UTO H3yYeHHe MH paclMpoBKa yuacTUA HYKJeHHOs 
BbIX KHCJIOT B OHOCHHTe3se OeKa MMeeT OONbINOe 3HAVEHHE JIA BbINCHeHMA 
MeXaHH3Ma STOFO CIOXRHOFO Mpolecca W ero OCOOeEHHOCTeH B Pa3JIHYHbIX (bu3sHO- 
JIOPHYECKHX HW NaTOMOPMYeCKHX YCOBHAX, B YaCTHOCTH MPH ONYXOMeBOM poOcTe, 

B wacTOAUeM COOOMLEHHH MpHBOAATCA OMbITHI, yKasbiIBalollwe Ha yCHJIeHHe 
BKJIO“CHAA MCYCHBIX AMMHOKHCJIOT B OCIKH HOPMAJIDHbIX H HEKOTOPbIX OMyxoue- 
BbIX KJIETOK WH CHCTeEM, NOJLYYCHHIX IPH HX paspyWieHun, ruzpomusatamu PHK. 

Mobi ucceqOBaIM Cpesbl HOPMAJIbHBIX OpraHoB (MeyeHH, CeeseHKH MH TOUeK) 
WM OUyxouel (capkoma M, u capkoma Ne 45) kppic, a Takx%Ke KICTKH aCLMTHOM 
ONyXOJM Opsuxa MbilUeH, [BaxXbl OTMbITbIe pacTBopom PoGuncona (°), u Te 
Ke KICTKH, PaspyWIeHHble KPaTKOBPeMeHHBIM BO3selicTBHeM (1,5 ceK.) yuIbTpa- 
3ByKa BbICOKOM MHTeHcuBHOCTH (100 Br/cm’) B HMMyabcHOM pexume (’) WIM 
NOABEPprHyTble TWLATeIbHOMY PaCTHpaHHIO B CTeKIAHHOM roMoreHusaTOpe MO 
Ilorrepy B Teyenue 15—20 mun. B TOM xe cpege PoOuncona. YapTpasByK BBI- 
3bIBal Oomee riyOoKoe HU Oonee NOMHOe paspyIeHHe ACWHTHEIX KJIeTOK, 4eM 
POMOPeHH3alHA, OMHAKO Apa B OOONX CyYaAX OCTaBaIMCb HeEMOBpexCHHbIMH. 

TugpomusatT PHK nonyyanu u3 mpofaxKunoro mpenapata (3aBoq uM. JI. A. 
Kapnopa) pHOonyKieaTa HaTpuA, cormacHo onucannio A. K. Benoycosoit (*) 
c TOM pasHUleli, YTO eyKoe KaNM IIpHMeHANOCb B KONWeHTpaluH 2,5 A BMeCTO 
0,204.0, 

OnbiTHble mpoOnr cojepxKanu 150—200 mr cpesos, 0,1 ma ranuina-1-Cé 
vi MeTHOHHA-S*? (30 000—80 000 umn/muu Ha | ma cpeqnt) B cpeye Po6uncona, 
cofep2xamen 0,1% rs0KO3bI B O6LeM OObeMe 2 Mu, H MHKyOupoBasHcb B COCyAu- 
Kax almapata BapOypra B Teyenve 50 mun. upu 38° B armochepe Kucmoposa. 
0,3% ruqponusat PHK jo6aBianu B KonMyuecTBe 0,1—0,6 ma (o6nr4HO 0,3 mMa— 
KOHeuHaA KOHMeHTPalud 0,05%) BMeCTO COOTBeTCTBYIOMerO KONMMYECTBA Cpelbl. 
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B kauecTse KOHTpouA CLYKHIN TaKkue xe mpoObl, Ges YOOaBeHUA PH ApoH- 
a PHK, a Takxe mpo6nl, cojepKallve rufporusat PHK, fo ocaxjenupie 
XJIOPYKCYCHOH KHCJIOTOH 6e3 nHkyOaunn. 

Ilo okonuanun nuKyOanuH MpoOy OcaxaIH TpuxXMOpyKcycHoll KucHOTO! 
OHeEYHOH KOHWeHTpalun 5%, oTmpIBanH 5% TpuxOpyKcycHoli KUcMOTOI, 
ANH HYKICHHOBbIC KHCOTEI 15-MHHYTHBIM HarpeBaHHem c 5% TpHXOpyK- 
HOH KucnoTOH npu 90°, Aanee OOpaGaTHIBaIM TaK xe, Kak u B lipekHelt 
joTe (*), HM Mo_cuMTEIBaIH palMoaKTHBHOCTh Seika mpH noMonW TOPILOBOrO 
TUMKa Ha ycTaHoBKe Bb. PayuoakTuBHocTb BbIpakKasH B OTHOCHTebHbIX 
wunuax (4mn/mMun ua | r 6enKa: umn/mMun Ha | ma cpequi). 


: 


Laownma 4 


Buuanne rugpomusata PHK ua sBxmiouenHe pamwoaKkTHBHOCTH aMHHOKHCAOT 
B O€JIKH Cp€30B HOpMaJIbHBIX OpraHOB KpbICbl 
(umn/MuH Ha 1 rf 6enKa: uMn/MuH Ha 1 Ma cpe jbl) 


Bes rugpouusa- - 
OpraHu AMHHOKHCIOTa Ta PH oa rom PH Usmenenue B % 

 Teuenb Tumuun-1-C¥ 0,43 0,55 +35 
: To «xe To xe 0,44 0,70 $71 
>» » >» » 0,50 0,95 +90 
>» »> Me THonHH-S** 0,59 es} +120 
Cene3eHka Tomunn-1-C4 0,89 2,6 +192 
To #*xe To *e 1,4 2,4 +72 
Tlouxa >» » 0,64 0,94 +47 
To 2Ke » » 0,38 0,66 +74 

CpeyqHee 0,68+0,16 1,27+0,28 +87+18 


Pe3yJIbTaTbl, pefcTaBseHHbIe B TaOl. 1, NMOKa3bIBaIoT, YTO WOOaBseHHe 
Iponusatra PHK 3HaunTenbHO aKTHBUpyeT BKJIOUeHHeE MeYeHOrO TvIHIHHAa 
HM Me€THOHHHA B Oe@JIKH Cpe30B, MOBbIAaA paHOaKTHBHOCTb GeKOB Ha 35— 
2% m0 CpaBHeHHIO CO cpe3aMH, HHKYOMPYeMbIMH B TeX 2%Ke YCJIOBHAX 6e3 
qpomusata PHK. Benwunna npupocta payuoaKTHBHOCTH KOyleOsleTCH B 3Ha- 
TeJIbHBIX ipeqesax, OHAKO HaHOOMbIUINH sekT HaOofaeTcA, NO-BHAHMOMy, 
cpe3ax CeJle3eHKH, re BIMAHHe ruypomusata PHK nposBiasetca HanOouee 
MOHCTpaTHBHO. 

B cpesax capkompr M, u capKompr Ne 45 Kppic BKJIOUeHHe pasMOakTHBHOCTH 
GeHbIX AMHHOKHCIOT B OeIKH MpoMcxoyuT in vitro Oomee HHTeCHCHBHO, 4eM 
cpe3aX HOPMAaJIbHbIX OpraHoB (TaOm. 2), YTO COOTBeTCTByeT OOJIbIIHHCTBY 


Taodauna 2 


Buausuue rugzpomusata PHK Ha BKJIOUcHHe paAHOaKTHBHOCTH = aMHHOKHCJOT 
B OeJIKH Cpe30B Me€peBHBHBIX OlyxOJleH KpbIC 
(umn/MuH Ha 1 fr 6eaKa:uMn/MUH Ha 1 MJ cpefbl) 


Bes rufzpomu- | C ruapoumsa- 


Ony xouIb AmuHOKHCIOTAa 3aTra PH tom PHK  |Msmenenue B % 
Capkoma M. Tunuu-4-Ct 2,9 2,8 —3 
ane To 2e 1,3 1/5 +41 
>» » » » 3,7 2,8 —24 
>» » Meruouuu-S*® 2,9 3,0 +3. 
Capxoma Ne 45 Tamunu-1-C# 1,5 Leff +13 
CpemHee 2,0+0,5 2,4+0,3 (SEM 


TepaTYypHbIX JaHHbIX H OTparKaeT BbICOKYIO CHOCOOHOCTb ONYXOJIEBbIX KJIeETOK 
HHTesy OeKa, BbIABJIAeMyio in vitro, B OTIH4He OT HOHMKEHHOTO, 110 CpaBHe- 
10 C HOPMOH, BKJIOUeHHA, HMerlolerO MecTO IN vivo (Gaads 
Sacmy2KuBaeT oco6oro BHHMaHHA TOT dakT, YTO BIMAHHe THApOsHsaTa 
IK na cpe3ax 9THX ONyxXOJeH NpOABAAeTCH OUCH cma60 UW CTOJIb Ke yacTo 
BbIBACT CHM2KCHHe BKJIOUCHHA pafHOaKTHBHOCTH, Kak H ero IIOBbIINeHHEe. 
K, 43 5 OMbITOB, MpHBefeHHEIX B TaO. 2, BeMYMHA MpOWeCHTHOTO HSMCHEHHA 
JMOUCHHA COCTaBJIAeT B cpeqHem O-++-7%, T. e. BIHAHHE TUAPOHsaTa PHK 
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cBOUTCH K Hyvtio. CulefyeT OTMETHTb, YTO aHAJIOPHUHBIC PeSyAbTATH! MPI TOMY) 
UMM WB IpeABapHTesbHbIX OMbITAX Ha Cpesax PemaTOMbl MbIMeH AHHH C,HA} 

C apyrolt cropoub!, B KleTKax acl{MTHOrO Paka SpsuxXa Ip OYeHb BbICOKIDS 
BeIMUMHAX BKJIOUCHUA pasuOaKTHBHOCTH, AOOaBeHHe PHOOHYKICOTHAOB BbISBI 


13 

Baylo OnpelesleHHOe AKTHBUPOBaHHe STOO MpOWecca. V3 25 onpiros (Tab. 3) 

He3HAYHTeIbHOe CHHKEHHE BKJIIOUeHH 

TaOauma 3 ~~ yMeno MecTO TONbKO B OJHOM cae 

Bausuue ruqpomuzata PHK wa BKuo¥eHHe §~=9 Bg BCeX OCTAJIbHbIX HaOJOJaJlOCb yBe! 

panoaxrupHocTa rauununa-l-C4 B OeTKM yee CHHTeTHYeCKOl aKTHBHOCTA| 

KJIETOK aclH¥THOrO pakKa Opauxa MbILIeu 

(amn/muH Ha 1 r 6emKa : MMI/MHH Ha 14uMa  UpHyeM B TMOaBJIAIOULeM OOJIbIUMHC 

cpe jbl) OMbITOB 9TO yBemM4eHHe Oblwlo 3Hady i 

———_ Terbupim. AnasiornuHbie § pe3yJIbTaTbh 

NOyueHbI HM C MeTHOHHHOM-S*°. Hestbs 


Tleup mocse we Ee ee es Vismenenne | 
ae oe aoe 3 He OTMCTHTb, UTO B Cydae acIHT 


HOrO paka OpsJuxXa BeUMYMHbI UPHpocray 


AKTHBHOCTH B pa3HbIX OMbITAX BeECbMé 
5,5 8,8 4.60 pasmMuHpl. Takaa HeOJHOPOMHOCTb pe 
eS foe 3 3yYJIbTaTOB B 3HAYHTEIbHOH CTeleHH 
7 3,3 a7 +12 BePOATHO, 3aBHCHT (MOMHMO OMOJIOrH4 
i gets LO yeCKHX KOJeOaHHi) OT HeMOCTOMHCTBA 
5,4 Te +33 
ae a Top B OTHOLCHHH KOJIMYeCTBa JOOaBJIEHHOM 
8 10,5 13.3 =27 paquoakTHBHOH AMHHOKHCJIOTbI MM He-4 
oo Hee tie CTaHapTHbIX YCNOBHH TNepeBHBKH B 
9 ne a bray pa3HbIxX cepuaxX oONbITOB. B OTeJIbHBIX) 
4,0 6,5 +63 C@pHAX OMNbITOB, OJHAKO, MOXKHO Onimok 
ie ee we KOHCTaTHpOBaTb, 4TO B paHHHe CpOKHE 
6,7 12 ie Océ IpHBHBKH CHHTeTHUeCKaA AKTHB 
40 2,3 5 +135 HOCTb Oblia 6osee BhIPAaKeHa H BMeCTE 
3°0 3h ie Cc TeM B OOsIbluel CTeMeHH AKTHBUpPOBA 
4,8 5,5 +415 
44 37 53 113 Jlacb ruypomu3satTomM PHK, vem B 03g 
34 5,0 447 HHe CpOKH. 
3,4 26 : 
GN Beer Wren ee Pactupanue TKaHH weyeHH JH 


ACIMTHBIX KJIETOK B CT@KJIMHHOM TOMO4 
renusaTope [lorrepa BbISbIBaIO 3HaYHTeIbHOe CHWKEHHE BKJIOUCHUA pauoak- 
THBHOCTH B TOM Ke CHCTeMe, OfHaKO WOGaBeHHe rugqponusata PHK u B 9THX 
clydadxX CKasbIBalOCcb B WHTeHCHHKawHN STOrO Mporecca. 

Becbma BbipaxkeHHblit adbekT ruqpouusata PHK npossasaca Ha aclHTHBl 
KNleTKaX, Pa3spyWICHHbIX YyJIbTpasBykoM. Takasa o6pa6oTKa CHM Kala BK 
uenve TiMiMHa-C™ B aciMTHble KieTKH B 15—20 pas. JoOannenne xe ruqpo 
gusata PHK 8 6—8 paz ycunuBaso STOT Mpomecc, ROBOAA ero ware 
no 30—40% BKIOUCHHA B HepaspyIeHHbIe KIETKH. : 

M3 NOuly4eHHbIX Pe3yJIbTaTOB C HECOMHEHHOCTbIO cyleqyeT, YTO MPOLYKT 
rH{poisa poxxKesoli PHK snauutTembHoO ycKOpswT BKOUeHHe paMoak 
THBHOCTH AMHHOKHCJIOT (0 Kpalineli Mepe, raMuMHa H MeTHOHMHA) B OeKH 
HOPMAJIbHBIX H HEKOTOPHIX OMYXONeBbIX TKaHeH. OTOT adbtbeKT uMeeT MeCTO B 
Cpe3aX XKUBOTHBIX TKaHeH MH BO B3BeCH ACIMTHBIX OMYXOMeBbIX KNeTOK. Oco6ex- 
HO BbIPAXKeHHbIN SpekT HaOMOLascA B CHCTeMaX, HOYYeHHBIX pH Hap YINeHH 
KJI€TOUHOH CTPyKTYpbl. OTO OOCTOATEbCTBO JIErKO OOSACHHTb TEM, UTO B TAKUX 
CHCTeMaX SHAUHTeIbHaA YacTb sHOreHHOH PHK Tepserca KneTKo# B BUIe 
HYKCONPOTeHAHBIX MaKPOMONeKyI M pany, YacTHYHO To_BepraeTes pac- 
aky HH MOXKEeT NOMHOWCHHO BHINOHATh CBOIO PYHKIMMIO BCIeEACTBHeE adbexra 
pasBeyeHHa. 

[lockombkKy B TakHX cHCTeMax, Tak Ke KaK i B KJleTKaX, ajipa OcTaroTces 
HepaspyIleHHbIMH H coxpansioT THK, Moxuo yMaTb, B COOTBeTCTBUH c ped 
nojoKeHHAMH Tetina u Ponxe (4), yro mpoxyKTs! ruypomusa PHK MOLYT CJLY- 
%KHTb MATepHaJIOM AA CHHTesa CHeWMPHYeCKAX HYKMCONPOTeHANBIX CTPYKTYP 
B J[aHHbIX OMONOrMYeCKHX CHCTeMaXx. 


B cpxsu c quTepatypHpimmn janHpmy (1), u, B ocobeHHoctTu, — A. K. Beno: 
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oBoli (*), HaGoJaButet cuntes THK uPHK vs0nupopannpimn KueTounbimu 
PaMH B aHaJIOrHYHbIX CHCTeMaX, OOMbUION HHTepec MpeycTaBsseT BOMpoc oO 
M, IPOHCXOQHT JIM OMOCHHTes OeMKa OJHOBPeMeHHO C CHHTe30M HYKsIeHHO- 
‘X KUCIOT WIM STH [Ba Mpolecca B KaKOH-TO Mepe aHTAarOHHCTHYHbI [pyr 
“yry. 

Tlocuequee npeqnonoxkenve BOSHUKaeT B CBASH C TeM, YTO Apa omyxoue- 
X KJeTOK, OONaqan MOBbILIECHHOM CMOCOOHOCTbIO K OHOCHHTe3y HYKJICHHOBBIX 
enor (°,4), BMecTe C TeM OTHOCHTeIbHO MaIO aKTHBHbI B OTHOUIeHHH CHH- 
@ Genka (°, °). 

_OcraeTca HeACHBIM TakKxKe, B KAKOH Mepe MpOsyKTEI ruApomusa PHK cnoco6- 
I IPOHHKATb BHYTPb OIYyXOJIeBbIX H HOPMAJIDHBIX KJI@TOK, a TakKxKe MOFYT JIM 
MM METOJIOM ObITh OOHAPY2KeHbI OCOOeHHOCTH OHOCHHTeSa OeIKOB H HYKJICHHO- 
IX KUHCIOT B OMyYXONAX. 
BrBogp 

| Allenownoii THapomusat PHK pesKo cTumMyaupyeT BkKsIO¥“eHHe B OeKH 
MHHOKMCJIOT, HM€HHO ruiHwHHa C!4 you MeTuwoHHHa S*°, B acIMTHbIX KJleTKax 
aka OpJIMXa MBIeH, B STHX %Ke KeTKAX, Pa3pylIeHHbIX YJIbTpasBYKOM, a 
KKe B CpesaX NeveHH H JPyrHX HOPMAJIbHbIX TKaHeli. 


TocyaqapcTBeHHbI OHKOJIOrHYeCKHH HWHCTHTYT Tlocrynusto 
um. I]. A. Tepmexa 8 X 1956 
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Jloxaagn Arkagemun nayk CCCP 
1957. Tom 114, Ns 4 


‘\ 


BHOXHMH}\ 


A. P. TIOHOMAPEBA 


JIMHAMVKA @OCOPHbIX COEAMHEHHH B PAHHEM OHTOFEHE3E | 
NWEHHILbI | 


(IIpedcmaeaeno axademuxom A. JI. Kypeanoeoim 381 I 1957) 


JiuHamuka (ocdopuHbix coeqHHeHHH MepBbIX 3TANOB OHTOTeHesa MLMICHHUbI 
usyyeHa HeqocTaTouHO. Hexoroppie CBeqeHHA O NIpeBpaleHHAX POCOPHBIX CO- | 
e]IHHeHHH B mpolecce npopactanua Vicia sativa BcTpeyaioTca B padoTax JI. MBa- || 
nosa (1), Mm ycTaHoBseHo, 4YTO HCTOUHHKOM cocopa ABMAIOTCA occaTuALl, || 
qocdonporeHHbl WH (uTHH. \\ 

Snatapos (?), H3yyad MpeBpalenua PocopHbIX COe{HHeEHHH Topoxa, IIpo- || 
pallMBaeMoro B TeMHOTe, yCTaHOBHJI MOCTeNeHHOe HaKOMJIeHHe coseH OpTodoc- 
(OpHOH KUCJIOTHI NpH OJHOBpeMeHHOM YMeHbINeHHH COJepxKaHHA cocaTHAOB 
u (boccdompoTeHHos. 

IIpeyctapeHHe 00 HCTOUHHKAaX SHEPrHH MpOpacTaHHA MOxXeT OBITb COCTAB- | 
JIGHO Ha OCHOBaHHH Ooslee JeTaJIbHbIX HCCeAOBaHHU TMHAaMUKU ocdopHEIx 
COe@AMHEHHH — 9TO H ABJIACTCA WesbIO HaCTOAMerO HCCIeOBaHHA. 

OnbiTbI CTaBHJIHCb Ha T1popacTarowuX 3epHaxX APOBOH nieHuub! Menanonye 
69. MccneqoBaluch MCXOqHaA 3epHOBKa U CemeHa c 2 nO 10 JeHb NpopacTaHua. 
T[popaluBanne BelOCcb B TeEMHOTe IIpH Temnepatype 20—22° B uamiKax Iletpu © 
Ha (QWIbTpOBaIbHOH OyMmare, yBJlaxKHeHHOM JMCTHINHpOBaHHOH BOO. 

Tloxosmjveca 3epHa, a Take 2- H 3-HEBHbI€e MPpOpOCcTKH HMCCJeOBaIHCb 
weuwHKOM. C 4 HA pocTa OTJebHO aHANH3HPOBasIMCb KOpelloK, MO06er H 9HIO- 
cnepM. Matepval vKcHpOBasicd 2XKH]KHM BOS]yXOM. 

Uccneqopasca OesOeIKOBbIM TpUXJIOpyKCYCHbIM dbubTpaT. B Hem ompeje- 
JIAJICA HeOpranuyeckuh ocop uM MerKO rujpomusyempili docdop. 

Ilo YmOpelity merkoruzponusyemaa @pakuUuA BKsIOUAeT ajleHOSHHTpHoc- 
g@opuyio Kucnory (AT®), ayenosuuyudochopuyl Kucnory (AJ[®), rmoKo3o0- 
1-bochat, ppyKTo30- |-6-zuociar, doctonupoBNHOrpagHy!0 KUCOTY HU TpHoso- 
gocdar. B 1 x HCl npn 100° B revenue 7 Mun. ruqpomusyrorca: AT® na 66%, 
AN® una 50%, raoxKoso-1-ocdat ua 100%, dpyKToso-1-6-cboctbaT Ha 26,5%, 
goconupoBuHorpaynad KucnOTa Ha 46% u TpuosodocdarT na 46%, 

Hapecky uccmeyyemoro MaTepuasa (0 1 r) MbI H3MeIbYaIH B XKHAKOM BO3- 
Ayxe MW 9kcTparMpoBadu B TeyeHHe 30 MuH. Ha xonozy 10% pacTBopom Tpuxsop- 
ykKcycHow KucmoTbl. Heopranuyeckuli cbocop onpeyenauica m0 MeToxy @ucKe 
u Cy60apoy (*), werkoruqponusyempili dochop (JIT®) onpeyenanu no octaTKy 
ocopHOK KUCNOTbI, OTUeNHBLIemyca NOcne 7-MHHYTHOTO rujpomu3a-TpuxsOp- 
ykKcycHoro 9kcTpakta B 1 x HCl upu 100°. 

AT® onpeyeiaM OTIeIbHO B TpHXJIOpyKCyCHOM 9KcCTpakTe Mocme ocaxKye- 
HHA €€ YKCYCHOKMCIOH PTYTbIO C Nocme_yIOWMM rug~ponus0m ocayKa B 1 H# 
HCl B Teyenve 7 muy. upn 100°. 

Jlna oOnapyxenua AT® mpi npumenssm TakxKe MeTO paclipeqemuTesbHOu 
xpomatorpadbun Ha Oymare. J[1a sToro KOHNWeHTpUpOBaHAbIi TPAXNOpyKcyCHbIit 
SKCTpakT M3 MOOeroB 5-AHeBHbIX MPOPOCTKOB B KOmHYecTBe 0,02 mt HaHOCHIIN Ha 
Oymary Jlenuurpayckan Ne 4. 

M3 Toro »%e SKCTpakTa Homy4aM, KpoMe Toro, GapueBsIe couH. Bapuepspiit 
ocayloK pacTBopsn B O,1 x HCl u nanocnam B Tako xe KOsIMUeCTBe Ha Oymary. 
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OmaTorpaduposanu 18 vac. np 20—22°, sarem npocymuBanu pH KOMHaTHOH 
mlepatype. 
Ipu XpOMaTOrpaHyecKOM HccyeqOBaHHH TIpHMeHAIH ONMH ‘us pacTBopuTe- 
i, pekoMeHOBanHbIi Mmepspyyom u Xanecom u cocrosmuli u3 80 mu OyTHJO- 
‘oO cumpta, 20 Mia Boybl u 4 Tr nHKpHHOBOl KucnoTH (4). Tperuuniii cnuprT, 
2WOXKEHHBI aBTOpaMH, Obll 3aMeHeH HaMH HOpMAJIbHBIM. 
AA mposBsenusa Pocdopa onppicKkuBasH Oymary nocse_oBaTembHO cue] y10- 
MH pacTBopamn: 1) mMonHOyaT (5 r ManHOAeHOBOKHCEOrO AaMMOHHA pacTBOp su 
100 Mi BogsI, 3aTem puuBanu 35 Mi KOHWeHTpupoBanHo HNOs, 6ymary 
OcyliMBaIH Mp 50—55°); 2) 6ensuqun (100 mr ocnoBnoro GensHyuHa pacTBo- 
u B 10 MJ JleqaHOH yKCyCHOH KUCJOTHI, H OObeM AOBOAUIH BORO Wo 100 MJ); 
OMAaTOrpaMMbI BBICYUIMBaIM MpH 37°; 3) ykcycHoKucabIit HaTpulit (HacbIlyeH- 
H pacrsop) (°). 


TaoOauua 1 


epxkaHwe Heoprannyeckoro docpopa Hu MerkorHf~pomusyemoro qdocopa B HCxO_HOM 
: MaTepHale (B Mr % Ha aOcOIOTHO Cyxoe BelecTBO) 


. CocTosHHe sepHa ‘ G aaeaas ie @paxuua JIT 
OKOMILeeCA 3epHO 14,8 3,26 
(12,28—18,0) (2,5—4,0) 
Opam. BTeueHHe 2 Heli (cOcTOAHHe HakwieBa 12,8 eal 
3epHa) (9,0—17,5 (6,7—11,7) 
opal. B TeyeHHe 3 gHeli (Hayao pasBHuTHA 17,38 9,5 
KOpelKOB H T0Oeros) (43, 9—22 ,6) (7,1—22,1) 


TlouyueHHbie HaMH JaHHble MpuBeeHbI B Ta6. 1—4. JIP® coorBercTBeHHO 
spactano Ha 17,4% u ua 19,14%. ; 

MoxHO TlOjlaraTb, YTO HaKOMJeHHe HeOpraHuyecKoro docdopa B mpotecce 
yOpacTaHHA MWeHHUbI MpOHCXOAUT 3a cyeT paciiaga ocdaTuyAoB, ocorpo- 
WHOB HU @uTuna (7,2). SameTHOe yBeJIHYeHHe KOHUeCHTpallun PpakWuu serKo- 
Apouusyemoro coctbopa NpoHucxoYHT, NO-BHMMOMY, 3a CueT yBeJIMYeHHA HHTeH- 
[BHOCTH OKHCJIMTEJIbHbIX IIpOMeCcOB IIpH pa3sBUTHH MpopocTKoB. Bpicka3blBaJIOcb 
eqmonowenue (*) 0 TOM, STO B paHHH MepHox pocta (qo 72 yac.) nponc- 
IMT IIpeHMYIeCTBeHHOe MpeBpallleHHe 2UPOB, TOra Kak B Ooslee NO3qHHL 
pHoy (mocne 72 uac. pasBHTHA) IipeBpalaioTcA yreBoybl Hu OCOpasoBanHue 
1KPOSprHuyeckuHX CocoOpHbIX COeAHHeEHHM YCHJIMBaeTCA. 

M3 Ta61. 2 BuqHO, YTO B Mpolecce pocta moOera HabsOfaeTCA NOCTeMeHHOe 
eIHUeHHe KOHIeHTpalluu Heopranuyeckoro cocdopa c 94,8 mr % Ha 4 jeHb, 
» 360 mr % na 13 qeHb, T. e, Ha 262,1% . MoxHO IpeqnouaraTb, YTO cofep2Ka- 
ie HeOpraHuyeckoro @ocopa yBeNHYHBaeTCA B pe3yJIbTaTe paciieneHuA 
OKHBIX GocpopcosepKalux oOpranuyeckux coequHeHHH. MakcumaJbHO 
jepxkanve dpaxyun JIT® na6mogaetca c 4 no 6 Aenb pasBuTua (48,0; 49,7; 
6 mr %). C 7 WHA HaOmOfaeTCA 3aMeTHOe erO yMeHbIWeHHe, FOCTHTarollee 
5 mr%. Ha 10 uw 13 qu hpakuna JIT® B noGere BoBce He OOHapy2xKuBaeTcaA. 
[auHTebHOe yBesHueHHe PpakuuH JIT B 4—6 yuu pocta MOXKeT MpOHCXOJHTb 

cueT yCHJICHHA MpoleccoB OkuCeHHA CaxapoB (°). YMeHbUIeHHe aHaJIHTH- 
CKH OOHapy2XHBaeMBIX KOmMUeCTB @pakuuH JID B nocnexyroujue AHH pasBu- 
d MOXET CBUJCTEMbCTBOBATb 06 YBEIHYeHHH NOTPeOJIeHHA SHEP ee Ha MpO- 
CCbI CHHTe3a, CBASAHHbIe C YBeJIMYeHHeM BelllecTBa OMOMACCHI. 

V3 Ta6n. 3 BHAHO, YTO B pasBUBAaIOWeMCA KOpellike KOHUWeHTpaluA Heopra- 
‘yeckoro (poctbopa MOoHM2KaeTca K 6 AuIO pocta c 116,2 Zo 82,0 mr %, HH Ha 
3%. C 6 no 10 qeHb BKMOUHTeMbHO KOHWCHTpalluaA HeOprannyecKoro oc- 
pa IIpakTHUecKH He H3sMeHAeTCA. DpakiuA JerKOrUApPOJIM3 yeMbIx tbocqbopHbIx 
eIMHeHHil Ha BCeM IIpOTA»KeHUM JeCHTHAHEBHOTO pocTa He OOHapy2xKuBaeTCs. 
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Kak Buyuo us Ta6n. 4, B sHqocnepme Ha6moqaeTCH 3ameTHOe yBeIu4eHHe 
HMeHTpaluu Heoprannyeckoro cocopa c 4 10 10 qenb (B 6 fas), mpoucxoys- 
€, MO-BHAMMOMY, 3a CUeT pactiiajla CO*KUBIX Pocopcofepxallnx coeuHeHUE 
Hyocnepme. Konnuectso JIT® B sxfocnepMe B STO BPeMA OUCHb HE3HAYHTeIbHO 
_CPpaBHeHHIO C TaKOBbIM B 100ere, Ha 4—6 HH pasBUTHA OHO HE3HAUHTebHO 
eMUMBaeTCA, C 7 MHA HaOIOfaeTCA pesKkoe ero Mayenne, u Ha 8 u 10 AHH (bpak- 
a JIT® ne oOnapyxusBaetca. 


TaoOauna 4 


/\wHamuka HeopranHueckoro dochopa u dpaknua serKorugzpomMsyeMbIx 
(bocopHbix coeWWHeHHH B 92HOCHepMe 3epHa MINeHHILbI 
(B mr % Ha aOcOuIOTHO Cyxoe BellecTBO, cpemHee “3 10 onbiTos) 


inu pocta 4 5 6 if 8 10 
Heoprannueckui ocdop 24 | 33,0 | 41,0 | 40,4 | 94,5 | 145,4 
: ®paxuua JIT Deo One| Oso een Her | oHeT 


OOHnapyKenne 3aMeTHBIX KOHUeCTB JITO na 5 Jenb NpopacTaHuA BbISBaJO 
peqmouomwKenne O IpHcyTcTBun B Hem AT®. Jlna npoBepku 9TOrO NpeqnomoxKe- 
MA MbI Ollpeseitanuu AT® B TpHxXNOpyKCyCHOM 9KCTpakTe 5-J{HEBHBIX IIpo- 
OcTKOB 1) ocaxkeHHeM YKCYCHOKHCION pTyTbIo u 2) pacnpeysenuTenbHOH xpo- 
aTorpapueli Ha Oymare. 

Hu B O2HOM, HH B Apyrom cayyae OOHAapyXKUTb 3aMeTHEIX KOMNYecTB AT® 
aM He y/lal0cb. BO3MOxKHO, 4TO JIA PaCTHTeJIbHbIX TKaHeH OOBIYHO IpHMeHsAe- 
Ble MeTOJbI BEIetweHHaA AT® nHeqoctaTouHO cnewuduynsl (7). 

PaOota nO HeHTHUKALHH JerKOrHApOMM3yeMbIx COcopHBIX coequHeHHH 
BIACTCA Ipe{MeTOM JlaJlbHeHWwero UccueqOBaHHA. 


Poctoscxul Ha Jlony rocyapcTBeHHbI yHHBepcHTeT Tloerynuso 
um B. M. Mousorosa 23 VII 1956 


IMTHPOBAHHASA JIMTEPATYPA 


ol. Usanos, Onur. arpon. (1902)) * A. Zlotaroff, Biochem. Zs., 75, 
0 (1916). 87. JI. @Mepaman, Buoxumua ochopupix  coequnenui, 1935. 
P. Baox, P. Jlectpaum, IT. User, Xpomarorpapua wa Oynare, 1954. 
io. oman, o. CG. Koras, bBuoxumug, 17, B. 6 (1952): J ale Albaun, 
me iche!, Am. J. Bot., 30, No 1, 18 (1943). 7 H. Albaum et al., The Biology 
Phosphorus, Michigan, 1952. 
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“Tlornzagp Akagemun nayk CCCP 
\ 1957. Tom 114, Ne 1 


BHOXHMH. 


= 


H. A. POXMOHOBA 


BEJIKH CEMAJOJIEM HYTA B IIPOMECCE MPOPACTAHHA CEMSAR 
(Ipedcmaeneno axademuxom H. B. Huyuxeim 12 XI 1956) 


UccneqoBanHa mocuequero Bpemenu (2-5) noKasasIH, ITO CUMTABIUIMeCA paHe 
OMHOPORHBIMH OeIKH: asIbOYMHHbI, TIOOYIHHbI, IpOmaMHHbI — Ha CaMOM Jes 
IIpeACTAaBIAIOT COOOM CMeCH HECKOJIBKHX KOMIOHEHTOB, OTJIMUAIOWUXCA MO CBO! 
MY MOJIEKYJIApHOMy Becy HM (U3HYeCKHM CBOHMCTBaM. Sajjayeli HaCTOAMero HCCI 
OBaHHA ObIJIO BbIACHHTb, OCTaeTCA JIM MOCTOAHHOH B Tpolecce WpopacTaHy 


500 2 
4 
400 
| JO0 300 at 
& 
S 
Ny 
S 
§ 
OA) 
; & 
200 S200 
: 
S 
SS 
100 
40 ow. OO | 70 80 8G % @ HD 60 Wr°% 
fonuvecmbo bowanubamena honuvecmbo GucanuGamena 
Puc. 1. Kpwppie usmeneHua skKcTHHKIMH pactBopa ruo6ymuHa (A), anp- 


Oymuna (5), nomyuennoro u3 cemsayoneli HeMPOpOciwwux CeMAH,B 8aBHcH- 
MOCTH OT HaCbINeHHA BbICaTMBAaTesIeM 


XapakTepHad AA cemaAqonel ceman Hyta (Cicer arietinum) cmecp aJIbOyYMHHOE 
H TAOOYAMHOB WIM 2%Ke B Hel MPOMCXOAAT U3MeHEHUA KayeCTBeEHHOTO HAN KOMI 
YeCTBCHHOrO XapakTepa. CemeHa HyTa, BbIpalieHupe B BaxuucKxolt o6nacru 
OblIM NOMYYeHbI B OTJeNe MOOHIMsaAUH pacTuTebHBIX pecypcos ['nasyoro 6oTa 
HuYeCKOrO caja. CemeHa mpopamuBanu Ha Ba KHOT (PUIbTPOBaIbHOH Oymare 
B TeMHOTe IIpH TemmepaType 20—21°. 
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- H3 cemayoneit 4- u 8-qHeBupix IIPOPOCTKOB OOpaOoTKOH XOJOHbIM AIleTOHOM 
M PpacTupaHHH Opiia Mowyyena MyKa. M3 o6esx%Kupennoli supomM MyKH cema- 
eH MOKOAMMXCA CeMAH HM 4- H 8-]HEBHBIX IPOPOCTKOB ObIIH H3BICUeHbI aJlb- 
MHHbI H raobysruu! 0,2 M pacrsopom NaCl, joBeqenHEm cocdarTHbi Oyde- 
mM 10 pH 7, mpu Temnepatype 5—6°. AnpOymunb Hw rnoOymHEI Oni pasyle- 
ABI AMaIH30M MPOTHB JHCTHJVIHpOBaHHOM BOLI pu Temmepatype 5—6° 
BbICYINE€HbI B ryOOKOM BakyyMe IIpH 3amopaxKuBaHHH. 


# 


400 x 400, 
| } 
/ 
ss | 

300 | 300 

‘a x S 

x= x 

S 8 

& F Ss 
200\- / 200 

/ 
i; 

100 / 100 


US ASO EPS S70 AGI NGO LGM S008 70 8 
konuvecrilo Gercanubamena konuvecmbo GocanuGanesna 


Puc. 2. Kpuppie H3MeHeHHA SKCTHHKUMH pacTBopa ambOymMuHa, NomyueHHoro 
u3 ceMaoueH 4-qHeBHBIX (A) u 8-qHeBHBIX (5) IpopocTKOB B 3aBHCHMOCTH OT HacbI- 
INe@HHA BbICaIMBaTeIeM 


IIpenapatst OO0Hx OeNKOB ObIIH HCCIeEQOBaHbI Ha OJHOPOJHOCTb MeTOOM 
iby3HOHHOTO BbICaMBaHHA (?). 

[n06ymuHbl cemaOuIeH NOKOAIMXCA CCMAH HAUMHAJIH BbICAIMBaTbCA Ip KOH- 
HTpalluu BLICaTHBaTeNA 45%, OKOHYATEJIbHO BHICAIHBaACb IPH KOHMeHTpaluu 
icasMBaTenA 95% , HB HUX ObIIO BIABIEHO 10 KOMMOHeHTOB (puc. 1, A). Amp6y- 
1H U3 CEMAOeH MOKOAMIMXCA CEMAH BLICAIMBAaJICA B MpeflesaxX KOHIeHTpalluit 
74% OT HaCbINIGHHA BbICaJIHBaTeJIeM, H B He€M OKa3al0cb 8 KOMIIOHeEHTOB 
uc. 1, 5). Bmpomecce npopactanua cemaH POO yJIHHbI He IpeTepleBasiH KaKUX- 
160 CYILeCTBeHHBIX H3MeHeHHH. TnoOynuubi 4- H 8-{HeBHbIX MpOpOCTKOB BBbI- 
JIMBaNIMCb TipH TeX %Ke KOHIeHTPalHAX BbICAIMBaTeIA, YTO UH POOYIHHbI 
yKOmMMUXCA ceMaAH. HeckombKO BOspacTaO cojepxKanue PpakUU BbICATHBAIO- 
HXCA B MHTepBasle KOHUeHTpauHH 80—95% oT HaCbIINeHHA BbICAIMBaTeJIeM. 

BuicasiMBanue abOYMHHOB TOKasasio, YTO B Mpolecce MpopacTaHuA Upouc- 
UT H3MeHeHHe (pakUMOHHOrO cocTaBa S9THX OeiKOB. KpuBaad BbICaIMBaHHA 
ibOyMuHAa 4-HeEBHBIX MpopocTKoB (puc. 2, A) pesKo OTMMUAaCb OT KpHBOH 
(bOYMUHA U3 CeMAMONeH NOKOAMUXcA CeMaAH. B TO Bpema Kak abOYMHH TI0KO- 
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AWLUXCA CeMAH BbICAIMBaJICA B MHTepBadle 42—74% OT HaCbIIIeHHA BbICAJIMB 
TeJIeM, aIbOYMHH 4-J{HEBHbIX IIPpOPOCTKOB BbICaIMBaJICA B rpanullax 40—84 
OT HacbIIeHHua BbICaiMBaTenem. KomuuecTBO KOMMOHeHTOB B OeuKe BO3pocy 
mo qecatu. Usmenuaocb uw cOoTHOWIeHHe OemKOBBIX dpakuui. AmbOyMr 
8-HEBHBIX IpopocTKos (puc. 2, 5) BpicanuBaetca B mpegenax 40—88% oT Hack 
IeHHA BbICamMBaTemem. Ha mpoH3sBO{HOH KPHBOM BbICaIMBaHHA BbIABIAeT 
HOBad (pakllua, BbICaIMBalOMaAcA B MHTepBasle KOHWeHTpaluu 86—88' 
HACbILNNCHUA BbICaUBaTeeM. Dpakuuu, OOHaPy2KeHHble Ha IPOW3BOAHOK KPUBC 
BbICaIHBaHHA  aubOyMHHa 8-JHEBHBIX MPOPOCTKOB OTJIMUAIOTCA NO BeJIMUHI 
or (ppakuuli, BHIABJICHHBIX Ha IpOW3BOAHOM KPHBOH BbICAIHBAaHHA asIbOYMUI 
U3 CeMAONeH 4-HEBHbIX IpOpOCTKOB. 

M3sectuo (°), uTO OeIKH C MCHbIIHM MOJICKYJIAPHbIM BECOM BbICaJIMBalor 
IIpH Oowlee BbICOKHX KOHUCHTPalHAX BbICAIHBATeIA, IOSTOMY MOXKHO Mpejmos 
XKHTb, UTO MOABJIAIOUMeCA B abOYMHHe IPOpOcTKOB TpyAHOBbICaJMBaIoMlneC 
@OpMbI ABJIAIOTCH OeKaMH c 6omee MemKHuMH MOJeKysamH. IlocmeqHHe MOrd 
OOpa30BaTbCcH B pesysIbTaTe paciiala Kak ruoOymMHAa, TaK MW CaMOroO aJIbOyMHH. 

Bpipaxario rayOoxylo OmaroqapHocTh upod. A. B. BaaroBemencKkomy 
IIpeJIOARKEHHYIO TEMY H PYKOBOACTBO paboTol. 


TnaBHpi OoTraHHuecKHi cay, Tlocrynuso 
Axkayemuu HayK CCCP 5 XI 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1M.~B. 3 enenuecn Kui, Meg. xypx. AH YCCP, 28, 3. 1, 33 (1953). 2 Ga4e 
serte, R. Scriban, J. Soc. Chim. ‘Bfol.,.32, Ne 11—12, 959 (1950). *C. ED 
nielsson, Biochem. J., 44, Ne 4, 387 (1949). 4C. E. Danielsson, Acta Chet 
Toe 5, 541 (1951). ® K. Kondo, S/ Mori, M. Kojamra, Food Sci, Ne iam 
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Jlokxann AxKkagemun Hayk CCCP 
1957. Tom 414, Ne 4 ° 


BHOXHMHA 


M. C. CYPOBHKHHA 


| CKOPOCTb YJAJIEHHS OTIEJIbHbIX BEJIKOBbIX ®PAKUHK 
CbIBOPOTKH H3 KPOBAHOFO PYCJIA 


(ITpedemaeaeno axademuxom B. A. Ixzeaveapdmom 7 1 1957); 


Jfo HejlaBHero BpeMeHH CUHTaIOCb OOMLENPHHATHIM, YTO CeKOBEIe PpakIHH 
|} SMBI BbIXOJAT Yepes COCYAUCTY10 CTeHKY TeM Jlerue, YM MeCHbIUe MOJIeKYJAp- 
1 Bec OeKa. Bpi0 MpHHATO, YTO MpOHHaeMOCTb KalMIJIApHOli MeMOpaHBI 
OTHOIWMeHHIO K OeNKaM YMeHbIUaeTCA B cueMYyIolleH MOCMeqOBAaTeIbHOCTH: 
/OYMUH >r00y1HHEI>puOpHHoren. OTH BbIBOJbI OCHOBbIBAJIHCb Ha MHOFO- 
}JICHHBIX HCCIEQOBaHHAX OeNKOBOrO COCTaBa OTeYHOM MKHAKOCTH H BOCTIasu- 
(bHBIX BbINOTOB (*). OuveBuHO, UTO Ha OCHOBAHHH 3THX JaHHbIX HeJb3H JedaTb 
JIIOUCHHA O TIPOHHIaeMOCTH KallHJJIApHOH MeMOpaHbI B cbH3HONOrMueCKHX 
[OBMAX, TaK KaK H380HpaTebHaA IPOHHIAe€MOCTb MOXKET ABHTHCHA CJIeCTBHeEM 
OMOrHYecKOrO mporecca. ° 

B ocseqHve rojbl, B, CBA3H C HpHMeHeHHeM MeYeHHbIX payMOaKTHBHbIMH 
MTOMAMH OeJIKOB, ITOT BOMpPOC Havas H38yYATbCH C HOBLIX MeETOJMYeECKHX N03H- 
a. Payom uccneqopatenett (°, 7, °, 2°) OblI0 MOKa3aHO, YTO BBEJECHHbIM B COcy- 
“roe pycJIO MeyeHbI OeMOK yaAeTCA BHaYae C OoubWeH, a MOTOM C MeHb- 
H cKkopoctpio. [leppaa thasa xapakTepH3yeT NpOlecc ycTaHOBJeHHA AuHaMH- 
‘KOTO paBHOBeCHA MexKy OeKaMH KPOBH H BHEKJICETOUHOH TKaHeBOM XKU]KO- 
i. Ilocme ycTaHOBIeHHA paBHOBeCHA YMeHbIWeHHe KOHIeHTpalwH MeyeHOoro 
[ka B KPOBH OOyCJIOBJIeHO MOCTeIeHHBIM ero pactiaqom. Baccepman u Meiiep- 
I C MOMOILbIO MeyeHHbIX J4! anbOyMuHa H Y-rm0OyHHa B OMbITaX Ha COOaKax 
<azaJIM, ATO COCTOAHHE paBHOBeCHA MexXKy aslbOyMHHOM KPOBH HM TKaHeBOr 
KOCTH ycTaHaBuIMBaeTcs B 1,6 pasa ObicTpee, eM B Clyuae BBEeHHA {-r0Oy- 
1a. 

B 1954 r. 6p OnyO6HKOBaHbI pe3yJIbTATHI HCCIeEMOBaHHM CKOPOCTH yflase- 
1 W3 COCYMHCTOM CHCTeMbI MH CKOPOCTH MOCTYMJIeHHA B KPOBb M3 TKaHeBOli 
WKOCTH MeveHHDIX J2*! chIBOpOTOUHBIX OeIKOB HW OTCJIbHbIX OeIKOBbIX (pak- 
1 (°). Ha ocHopanuu 3ekTpOdopeTHyecKUX MW pasMOMeTPHYeECKHX ONpejese- 
i (B OIbITAX Ha KpOJMKaX) Obls Clean BbIBOY OO OLMHAKOBOM CKOpOCTH Mepe- 
[a Uepe3 CTEHKH KPOBeHOCHBIX KallHJIAPOB BCeX OeKOBbIX (PpakIH H3 Kpo- 
B TKaHb H B OOpaTHOM HalipaBJieHHH. 

Bpipoyq 06 OfuHakOBOH CKOpOcTH yAasleHHA M3 COCyuMCcTOrO pycula BCex 
KOBBIX (pakUHi CbIBOPOTKH KPOBH HMeeT OOJIbINCe IPHHUHNHAIbHOe 3Ha- 
ve, H UOTOMY MBI pellHJH Ooulee JeTaIbHO H3YYHTb STOT BONPOC. 

OnpiTb! Obi MpOBeyeHbI Ha JBYX CepHAX KPOJIMKOB pa3HOH MaCTH H MOJa. 
. MOJOMbITHBIX 2%uUBOTHBIX 1,77 -- 0,22 xr. [logonpitHpmm KpomuKam I cepuy 
TPHBCHHO BBOJMJIaCb CbIBOPOTKa KPOJMKOB-OHOPOB, MedeHHas J 131 KpOJIH- 
1 II cepuu — cppoporKa, mevennas S**. Uepes 1/5, 1, 2, 3, 4 4 5 vac. mocse 
TPHBeHHOFO BBeeHHA MeYeHOH CbIBOPOTKH y BCe€X MOMOMbITHBIX KPOJMHKOB 
KpaeBoli BeHbI yXa HaOupaJHCb 0,4—0,5 mul KpoBH HW JOObIBasacb CbIBOpOT-, 
Tlocnequaa pa3qeiauacb Ha OTIeJIbHbIe OeKOBbIe (P/pakUMH MCTOAOM SJIEKTPO- 
e3a Ha Oymare. QuekTpodopes nposouKascs 27/, Yaca IPH 19 B/cm, 1—2 ma 
4 cm u BeponaoBom 6ydepe (pH 8,6, p= 0,023). JIma 9sueKTpodopesa 
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TIpuMeH sch GyMaxkH 4 cM WwupHHo u 26 cm AHHOH. [IMneTKOH OT remome?y 
Camu Ha OyMaxkkKy HaHOCHOCb BCerfa OMHO MH TO Xe KOMMYECTBO CBIBOPOT! 
(23,1 -- 0,17 mr). Okpacka OenkoBbix pak“ MpousBoOAUNAach 0,5% pacTB 
pom Opomdenou6say, NPHrOTOBJICHHbIM Ha HaCbIIMeHHOM CHHPTOBOM PacTBO 
cyslemMbl. OTMBIBaHHe OT H3HINKOB KpaCKH. OCYIeCTBUIAIOCb 3—5-KpaTHb 
nomocKkaHuem Oymaxkexk B 0,5% pacTBope yKcycHOl KucNOTEI. DyMa2kKH BBIC 
IIMBaIHCb, UM BCA MWlOMayb OKpallleHHbIx OeKOBbIX (pakUMM pasfemAMACch | 
nonocku m0 0,5 cm wupuHol. Pacnpeyenenue OenkoBbix (pakyHli B cpesH 
mpoucxoyquno ua mporaxenun 11—13 cm. Kayan momocka paspesamacb } 
3 yacTH M MOMelanacb B CTaHJapTHy!0 MUIWeHb (15 MM) NOX TOPLOBbIM CueTY 
yeraHosku Tuna B, PaquoakTHBHOCTb OTJebHbIX OeNKOBLIX PpakWMM NOyy 
Jlacb MyTeM CJIOMKeCHHA AKTHBHOCTeH OTJCNbHbIX MOOCOK, Kaxkad WS KOTOPE 
noycuuTbiBanach 5—10 mun. M3 pesyibTaTOB BbICYUMTHIBAIHCb CpeqHHe 3Hau 
Hua dona. Ilocme mogcuera paquoakTHBHOCTH KpacKa M3 Ka%KAOH MOVOC! 
9KcTparupoBasacb 0,01 N pacrBopom eyKoro naTpa. MuTencuBHocTb OKpad 
ompeleiaiacb B CTyNeHuaTOM (poTomeTpe. PesyJIbTaTbI BbIPaKasIHCb B CMHUIL 
ONTHYeCKOM MIOTHOCTH, Ha OCHOBe KOTOPbIX CTPOHJHCb JIeEKTpOopeTuyecKk 
KPHBBIe. 

Beauly Toro 4TO KOJIMYeCTBO 9KCTparMpOBaHHOrO KpacHTelIAx UM payy 
AKTHBHOCTb OMpefleAlacb B OHUX H TeX Ke NOMOcKax, OTMafala HeEOOXOFUMOC 
B MOCTpOeHHH paqMomeTpHueckux KpuBbIX. IIpH noycueTe akKTHBHOCTH OTJed 
HbIX O@IKOBLIX PpakUHH YUIHTHIBANacb NOMpaBkKa Ha BeJIMYHHY pakuOaKkTHBE 
CTH asbOymMuHoBoro «cuieqa» (*). 

Kpome ompefeeHHa pafMOaKTHBHOCTH OTJeJIbHbIX OeIKOBbIX pakih 
CbIBOPOTKH KPOBH, MOCUMTHIBAIACh COOMA paWOaKTHBHOCTb TaKOrO Xe KOI 
yecTBa HebHOH CbIBOpOTKH (23,1 Mr), KOTOpad HaHOCHJaCb Ha MHIeHb M MC 
CUHTbIBAIaCb TOPIOBbIM CYCTYHKOM. 

PesyIbTaTbI OMbITOB BbIPAaxKaJIMCb BPeMeHEM YaJIeHHA H3 KPOBAHOTO pyc 
TOJIOBHHbI ~KOJIMYeCTBAa MeUeHbIX OenKOB. Bpema mosyyaneHuaA OTJeJIbHI 
OeIKOBLIX (paKUMH CbIBOPOTKH KPOBH OlpefesAOCb H3 TrpadukKa, KOTOp! 
CTpOHJICA B TOdysOrapHMuyecKOH cHcTeMe KOOpyuHAT: aOcllucca — BpemMa 
yacaxX, OpuHaTa — slorapHdpM unca uMUysbEcos (1). KpuBpie cTpousmucb 10 { 
3yJIbTATAM HCCJIeEMOBaHHH KOHUWeHTpalluh OesKOBLIX (pakUHH B KPOBH, HauHH 
c 30 MHH. M0cle BHYTpHBeHHOrO BBeeHHA MeueHOro OeskKa. B Oonee paHHue cpo 
KPpHBad NajyeHuA KOHUCHTPalu OTKJIOHACTCA OT SKCHOHEHIMAIbHOM 3aBHCHN 
CTH wale) 

Voqupopanne cbIBOpOTKH MpOBoO_UMOCh 10 MeToyuKe Ppencuca uv Bopme 
(°). K 5 ma 0,1 N pacrsopa foquoBaTucTokucaoro Kalua NpHOaBanHch 5 
0,1 N pacrsopa cepHoli uu consHol KucnoTE uw 500 wCu NaJ*!. B apyr 
Kon00uKe K 20 MJ CbIBOPOTKH KpOuHKa-fOHOpa upHOaBmanuch 1,2—1,5 
1% pacrBopa amMMMaKa (MeHbUe, YeM MO OpurvHabHOH mMeToguKe). Ue 
15—20 uu. K CbIBOpOTKe 10 KalAM IpHMBasach Hoqupyroulaa cmecb. Con 
poTka c HOfupylolleH CMecbIo OCTaBIANacb CTOATh Ha 50—60 mun. B yac 
OMbITOB, JIA OcBOOOxKeHHA OT cBoGo_HOrO J, cEIBOpOTKy WHasu3supoBa 
npoTus 0,9%-ro pacrBopa xmopucroro HaTpua. [nanns mpoBogusca upu moc’ 
AHHOM MOMCWIMBaHHH CbIBOPOTKH B 3Be3qYaTOM [HaHsaTope, Ha AHO KOTOPC 
HaTArHBasach Wemmodanopasx MeMOpana. Jivanu3 mpofqommanca B TeueE 
10—I6 uac. mp pacxoye 24—30 m tusnomormueckoro pacrBopa. Oxonuar 
Hausa OpefeiAnoch Mpo6ok c TpuxXMOpyKcycHow KucnoTo. K 0,1 ma cpm 
poTKH UpHOaBAanuch 0,9 mn 10% pacTrBopa tTpuxmopyKcycHol Kucm01 
cMecb WeuTpudyruposasacb 10—15 mun. Juans 3akanunBasu Torga, KO! 
aKTHBHOCTb Q,] Ma Weatpudyrata mpeppuuana tboH He Oomee uem ua IC 
20 umn/MuH. ¥ 

B yacTu OMbITOB OCBOOOXKCHHE CbIBOPOTKH OT CBOGOAHOFO Homa OcyMeCTB 
NOCb MpOMycKaHHeM CbIBOPOTKH yYepes aHMoHUT OJI9-10. Pannoaxtupnor 
CbIBOPOTKH HOce Wualu3sa paBusamacb 200—250 tic. umn/Mun-ma. Be 
MOQOUBITHBIM KUBOTHBIM BBOMIOCb 10 8—15 Ma Ho_MpoBaHHoOli cHIBOpOT! 
coqepxKated B cpeuem 22,2 uCu J". Tipu onucaHHom MeToje MeTKH CBIBO} 
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DYHBIX O€IKOB B OeKH BKOYaNOCh B cpequem 10% J! or KomuuectBa Ji 
PHMCHABIUETOCA WIA HOMpOBaHUA. e 
Jat NOWyYeHHA CbIBOPOTKH, MeyeHHO! S®5, KPOJIMKaM-JOHOPaM.: _BBOJHJIOCb 
YTPHBeHHO HH MOAKOXKHO [poOubimu Osamu (4—5 pas) 1,5—2,0 wCu meruo- 
Ha S*°. Uepes 24 vaca or natasa BBeqeHUA y KpOJIHKOB TO SPUPHBIM HapKo- 
M OTIIpelapOBbIBaJlaCb COHHAH apTepHs, Yepes KaHIOJIO JOObIBaOch 40— 
OMI KpOBH, HW NOMyyanacb cbiBopoTKa. Kak mpaBuao, cojep2Kanne CcBOoOo,HOrO 
€THOHUHA B CbIBOPOTKe OpIIO OYeHb HeBemHKO €100—500 umn/mMuH-ma Hay 
)OHOM), OSTOMY AHaH3HpOBaTh CbIBOpOTKY He ObIN0 HaqoOHocTH. Paynoax- 
BHOCTb CbIBOPOTKH B cpejl- 

€M paBHANacbh 55—85 Thic. esau ore 
MII/MHH - MII. IloqonpirHpm Bpema NO yyLaseHHA v3 KpOBAHOrO pycJla OT]CJIbHbIX 


pOuHKaM BBOAUTOCh 10 15— CbBIBOPOTOUHBIX OeIKOB, MeyeHHBIx J!*! (gacbr) 
O MJI CbIBOpOTKH, MeyeHHO!i 


35 U Bemkoppie dbpakiHn 
. Mceneqopanue Bpemenn ae ee. 
Oy aJleHHA MCUCHHBIX Me- esha pegs Herenon 
OHHHOM OeJIKOB MmpoBoyu- op eae Sinn 
OCb B Te Ke CpOKH, 4TO u oe = ; : i 
KpomHKoB | cepuu. 

Jia U3yueHHA CKOpOcCTH Pe Pe Oe 4 Ge tal 7m ose 3 3 3 
bIXOMa OTICIbHBIX OeNKO- QUO Ss owe? Mohs Meno He's 3/9 
BIX MpakWH CbIBOPOTKH U3 > 3,4 3,0 1 2.8 | 5,2: 3,0 4,1 
<POBEHOCHBIX COCYJOB B TKa- 4 [3,3 2,6 | 4,0 | 3,3 | 3,0 5,7 

5) Pa Tim Pls a XO) 2D PAO 3,0 
W ObIWIH NOCTaBeHbI JBe GoW Groodiatow pe siMllia’y 3°82 
pynnst onpitop Ha 10 Kpo- 
ukax. B 6 onpitax moj- CO ore oe MORE Fe eam 3,8 
MIBITHBIM KPOJIHKaM BHYTpH- ot | 0,48 0,46 | 0,78 | 1,23 | 0,54 0,99 
3eHHO BBOqUMOch 8—15 ma ina= | 0,20 7 0,194) 0,32 |) 0,30") 10824 0,40 


‘bIBOPOTKH, MeveHHoH J}, 4 

nepes 4/,, 1, 2, 3, 4, 5 vac. y STHX MKHBOTHHIX Opamucb mpoObr KpoBu. Pesyap- 
faTbI ONbITOB WpecTaBMeHbr B Tads. 1. 

_ CratucTuyeckas OOpa6oTKa JjaHHbIxX TaO. 1 MOKa3bIBaeT, YTO a-, B- H Y- 
“OOYVHHbI yasAIOTCA U3 KpOBHM C TaKOli Ke CKOPOCTbIO, Kak asIbOyMHH (P> 
>0,05). Jump «,-rm06ynuH yqanaetca c Gombe ckopoctTbio (P<0,01). OqHaKo 
< 3TOMY BbIBOJYy HeEOOXOJMMO OTHECTHCb C OCTOPOXKHOCThIO, TAK KaK CTATHCTH- 
JeckOe CpaBHeHHe CKOpocTeli yqaseHHA o,-rnoOyiHHa C ApyruMu rio0OyHHO- 
sBIMH (paKUHAMH NOKAa3bIBaeT OTCYTCTBHe pa3saHun (P>>0,05). 

JIA MOATBEpKACHHA MOMYYeHHIX JaHHbIX Opiwia MOcTaBsena I] cepusA OMNbi- 
‘OB Ha 4 KpOsIHKaX, KOTOPbIM BHYTPHBeCHHO BBOJHaCb CbIBOPOTKa, Me¥yeHHaA 
57°. VccneqoBaHua CbIBOpOTKH TOJOMbITHDIX KPOJIMKOB HpOBOJMJIHCb - Yepes 
€ 2Ke HHTepBaJIbI BpeMeHH, uTO u BI cepnu. Janubie ucceqOBaHul peycTaB- 
IeHbI B Taw. 2. 

CraTHcTHY¥eCKHH aHaH3 pe3yIbTaTOB HCCeOBaHHl CKOpOCTH yjasleHHA 
JeJIKOBBIX (pPpakitui, MeveHHbIX S*°, NOKa3aJ1, YTO Bce OeJIKOBbIe (PpaKUHH CbIBO- 
OTKH YaIAIOTCH H3 KPOBM C OfMHAKOBOH cKOpocTEtO. B onpite Ne 4 cKopoctb 
aNeHUA BCeX OeIKOBbIX (Ppakunti Opila MeHbIle, YeM B Apyrnx oupiTrax. Buyu- 
10, 9TO CBAZAHO C HHAMBUYAaIbHbIMH OCOOeHHOCTAMH KposNKa. Ec He YUHTEI- 
sATb STOT OMIT, KAK HeOCTATOUHO XapaKTepHbIli, TO OKa3bIBaeTCA, TO OeJIKH, 
feuennbie J1*! y S%°, B dusHomorMyuecKHX YCJIOBHAX YflasAIOTCH H3 KPOBH C 
YeHb OH3KOH CKOpocTH10. Bo BcAKOM cylyyae, HesIb38A YTBep2xKaTb, YTO rioby- 
[MHOBbIC (PpakUHH MPOHUKAIOT Yepes KaNHIAPHbIe MeMOpaHbl Cosee MeVICHHO, 
ak 9TO JO CHX NOp cuuTanocb. B cpequem BpeMA NONyymasenuA MeyeHOroO 
eka H3 KPOBM KpOHKa paBHO 3—4 wac., YTO 3HayHTeIbHO MeHBIUe HSBECT- 
oro 110 WHTepaType Bpemenu yauenuaA Oenka u3 KpOBH co6ak (°, 10) W JIO- 
eH (°). 2 

Ham kKaxKeTcs, 4TO pe3yJIbTaTbI HalUHX HccNeqOBaHHu WM [aHHbIe Qh (8) 
ONee JJOCTOBEPHBI, YEM BLIBOJbI, CeaHHble Ha OCHOBaHHH H3y4eHHA CKOPOCTH 
JlaneHud u3 cocyfucTOrO pycua OeKOBLIX NpenapaToB. OueBuHO, TO Camo 
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BbIeCHHe OTeIbHbIX OeIKOB pH UX MpelapaTHBHOM HWSPOTOBJeHHH, Kak, 
BO3MOXKHO, H HeOMHAKOBbIe YCOBHA HOMMPOBaHHA, MOTJIM OKa3aTb BJIMAHHE 
Ha CKOpOcTb yjaieHwy GenkoB u3 KpoBM. B HaulIHX yCNOBHAX IPHMeHAJaCb 


Ta6muua 2 


Bpema nloulyyaseHus 3 KpOBAHOTO PpyCJla OTICJIbHbIXx 
CbIBOPOTOUHBIX OeKOB, MeyeHHDIX S%° (uacpl) 


Benmkosple dpakuHu 
P06 y JME BI Beaku WesIbHO 

B auibOy- CbIBOPOTKH 
i= MHH oy ty B ¥ 

4 

4 3,0 2,4 20 Py) Die) 3,6 

2 BD Bind 4,0 on 3,9 4,1 

3 4,9 Int) 4,0, |3,,0 4,0 5,0 

4 GO 9,0 4,9 HS) 6,9 6,6 

M 4,6 4,9 3,8 3,4 AeA 4,8 
aie |) tes oe ayo 0,87 | 0,99 | 1,73 AS 
m+ | 0,90 | 1,49 | 0,43 | 0,49 | 0,87 0,87 


HaTHBHaA CbIBOpOTKa, YCJIOBHA HOLMPOBaHHA OblWwIH MCHTHUHbIMH JIA BCeX 
6eKOBbIX (pakuuH. Kpome Toro, HapsAyy c HOAMPOBaHHbIMH, MPMMeCHAJIMCh 
6eyIKH, M€4eHHbIe B OpraHu3me S*°. 


B 3akmro4ueHve MpHHOLLy 61aroapHOcTb npod. MH. A. Ofisuuy 3a pyKOBOJ- 
CTBO padoron., 


CrammHa6amcKH rocyfapcTBeHHbIit Tocrynuso 
M@QHUMHCKHM HHCTHTyYT uM. ABHILeHHbI 24 III 1956 
u CrasmmuHabaqcKuh rocyfapcTBeHHbili 
meqaroruyecKHH HHCTUTYT 
um. T. IT. IWesuenxo 


WUMTMPOBAHHAA JIATEPATYPA 


1Y. A. Of Buu, B xa. Marepvanbi no naToreHesy BocnaeHHA HM MaTOMOrMH cocyAuCTOR 
mpoHumaemoctn, B. 3, Tp. Cramunabagck. Meg. uHcT., 21, 5 (1956). 2? E. Il. Cmonuues, 
TaM xe, cTp. 287. * A. Basmman, Ma Rothschilid, R: Yalow, .S. Bireasssomm 
J. Clin. Invest., 9, 34, 1359 (1955). 4iG. “ES Franeds, Mulligan, A. Wor 
mad 1; Nature, 167,'748:(951). 2 4L. LSForker, I. L. haikoff, W. O. Rein 
hardt, J. Biol. Chem., 197,625 (1952). ®°E. Gabrieli, Goulian, T. Kiner 
sly, R» Collet,;J. Clin. Invest., 33,2, 136(1954). 7L. R. Melcher, S: Ps Ma 
souredis, J. Immunology, 67, 393 (1951). ®K. Oeff, Klin. Wehschr., 32, 31/32 
747 (1954). ®° K. Wasserman, ‘H. Mayerson, Cardiologia, 4/5, 21, 296 (1952). 
10K. Wasserman, H. Mayerson, Am. J. Physiol., 165, 15 (1951). 
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PEOJIOFH fl 


H. ©. BPOACKAS u T. ©. MAPTOBA 


-OPMbI DKEJIESA B COBPEMEHHbIX OCAJIKAX OXOTCKOFO MOPSA 
(ITpedcmasaeno axademuxom H. M. Cmpaxossim 26 XI 1956) 


E Bonpocy 0 pacnpefeseHHH pa3JIMUHbIX (POpM 2%KeNesa B HCKOMAeMBIX OcaqKax 
ocBanjeHa padota H.M. Crpaxosa uy 9. C. Sanmanson ('). H. M. Crpaxos spijle- 
A€T Cefyioulwe ayTHreHHO-MHHepasornueckHe (POpMbI 2%Keesa B MCKOMAeMBIX 
caykKax: *Kele30 CysbiuAHOe (IMPHT, MapKasHT), KapOoHaTHOe (cHJepHT u Jp.), 
AMKaTHOe (JIeMTOXOpHT HM TlaykKOHUT) MH OKHCHOe (rHporeTHT, TremarTuHt). 
.pome TOPO, BbIJeHeTCA OOMOMOUHOe 2Kee30, IPHHeECeHHOe B COCTaBe TeppH- 
SHHBIX MMHepavoB. 

AnaJsIM3 HCKOIAeMBIX OCa[KOB pa3HUHOTO balnalbHOrO O6MKa NpHBOAUT 
1. M. Crpaxosa K BBIBOJY, 4TO B OOMeM OamaHce %Keesa COJOMOUHOe 2*Kee30 
rpaeT BeCbMa He3HaYHTeJIbHYIO POJlb MH COCTaBIAeT B CpeqHem 17% OT BaOBOro 
<egie3a. CojlepxkaHve 2Ke MHPUTHOTO, 3aKHCHOTO-paCTBOpHMOroO HM OKHCHOFO- 
ACTBOPHMOrO Kesle3sa WeJIMKOM 3aBHMCHT OT COjepxkaHHA B OCaKax opraHH- 
€CKOTO BelllecTBa. 

IluputHoe x%Kere3s0 CTaHOBHTCA TocnoycTByollen dopMoH B oOcaykax pH 
ojlepxKaHuH Copp Gombue 1,4—1,0%. TIpu mMenbuimx coyepkaHHax opraHu- 
eckoro yruiepoya B ocayKe TpeoOmaaioT 3aKHCHbIe-pacTBOpHMbIe (POpMbI 
<esle3a — CHJ[@PUTHI UH JIeMTOXJIOPUTHI. 

B nponmecce pa6ot 1955 r. HaM NpescTaBusiacb BO3MOX%KHOCTb COOpaTb u 
cCleqOBaTb 110 MeTO,uKe, WpuMeHeHHOoL H. M. Crpaxospimu 9. C. Samman30n, 
aHHble ocayKH Oxotckoro mops. Matepuas Oblui nonyuyen Ha 9KCHe{HUHOHHOM 
yaue «leonory, upHHayuexamem Mactutyty oxeanonoruu AH CCCP. Mopcxue 
aOoTbI IpoBoyusuch coBmecTHO c A. B. Conospespim. AnauTu4uecKHe UccuJe- 
OBaHHA OblwiH BHIMmOIHeHB! T. I. Maprosoi. 

O6pasibl COBpeMeHHBIX JOHHBIX OTIOMKeHHH Opin B3ATHI C ryOuH oT 1437 
o 166 m Ha BOCTOUHOM MOGepexbe 1oxKHON yacTH Caxasnua B 3aruBe Munanyia 

UpescTapranu co6oi KOMOHKH rpyHTa AHHOK yo 1,30 M, nowyyeHHbIe TpyO- 

of Skmana. Kpome Toro OpiiH OTOOpaHb! WHOUepMaTebHbIe MpoOObl rpyHTa 
JHTOPaNbHOl H CYONHTOpaMbHOH 30HaX BOCTOUHOrO NOOepeKbA Caxavuna. 
TH OOpasiibl MpescTaBsATH CcOOOM MpeHMyIecTBeHHO TeCcKH cpefHe- H MeJI- 
O3€PHHCThIe C BKJIOYCHHEM PaCTHTCbHbIX OCTaTKOB MM OOJIOMKaMH pa- 
OBHH. 

C rayOnner 166 mM Obl MORHAT NeCOK TOHKOSeEPHUCTHIN, TEMHO-Ceporo Beta, 
noTupii (o6p. 5c). Io mepe yrayOuenux JHa MOps OCa{KH CTaHOBHINCh Oomee 
nunucTpimu. Ha ray6une 367 m (o6p. 6 c H 8 Cc) B3AT OOpasell MecuaHHcTOrO usa 
eMHO-Ceporo liBeTa, a Ha rryOune 1437 M (o6p. 9c, 12c w 13c) NoyyeHa KONOHKAa 
IMHACTOFO Hula TEMHOFO lBeTaC BKJIIOUeHHAMH MOJOCKOB. MuTepecHo OTMe- 
MTb, YTO PAKOBHHBI MOJVJNOCKOB OblJIM MOUTH MOMHOCTbIO pacTBOPEHEl. 

Vis yanuprx Tab. | BuyHO pacnpeseenHe pasH4HBIX POPM x*evIe3a B COpas- 
ax JIOHHBIX OTNO2%KeHHH OxorcKoro mops. Kak BuyAHO 43 3TOH TaOJIMIUbl, BaJlO- 
Oe COslepxKanue 2KeNe3a H3MCHACTCA OT 2,2 0 3,5%, YBeIMYHBaAch C rryOHHOH. 
HaJIOPHUHBIM OOpa30OM H3MeHAeTCH COflep2%kKaHve MHpHTHOrO xAWee3sa, KOJH- 
ECTBO KOTOPOrO He BbICOKO HM COCTaBJIACT MAKCHMAJIbHO 0,46%. O6pataeT Ha 
665 BHUMAHHe BeHUHHA Tak Ha3bIBAaeMOro OCOJOMOUHOTO x%Kelesa. Ona 3aMeTHO 
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Ta6auna 1 


CoyepxaHve pa3MWHbIX PopM 2%Kee3a B COBPEMeHHBIX CCaMKax OxotcKoro Mopa 


S sx | & |g 5 
* s Sp) eae & se Copr> nomegut, 
Se ] as a | 3 3 a I & x Es Ha BoccTaH. Fe 
a a Tlopoya = ce S & @ IR § 5 BS B % OT HCXOgH. 
S18 We aan Reclame et ee: opr 
|| ae la ak heehee tome hee LP ee Se es ee 
2200/0, 20) Ilecox 2,56] 0,27] 1,22) 0,64) 0,43) 0,3 | 0,54 J0,81| 25,0 59 
2206)15,0 » 3,19] 0,19] 0,77] 0,82] 1,41] 0,37) 0,34 |0, 71] 25 56 
2207 » 2,23) 0,22] 1,06] 0,42) 0,53) 0,50] 0,42 |9, 92) 18 40 
oc | 160 » 2,56] 0,08] 1,11] 0,36] 0,04] 0,35) 0,30 j0, 65] 10,5 00 
6c | 367) Un necuanucrn 
HH3 TpyOKU 3,51] 0,48) 1,70) 1,26] 0,07) 0,76/0,8° f, dO|Loo 40 
8c | 367} Bepx TpyOxKu 2,30] 0,09] 1,74} 0,45} 0,02) 0,76] 0,45 11,21) 19,5 30 
9c |1437) Wan raunuctpi 
HH3 TpyOKU 3,42) 0,34] 41,04] 1,82] 0,22) 1,25)0,55 |1,8 | 53,3 30 
12c 1437) cepequna tpy6Ku|3, 48] 0,42/ 0,94] 1,36/ 0,76) 4,36) 0,58 |1 , 94) 39 30 
43c |1437 BepX TpyOKH 3,22] 0,46] 0,95] 1,63] 0,18] 1,36) 0,64 |1,97| 50,6 30 


YBeJIMUHBaeTCA 10 Mepe BOSpaCcTaHHA TIMHHCTOCTH Ocay{ka u Ha rayOuHe 1437 wm 
B OOpasue raHHUCTOrO Hula cocTaBdaeT 56% OT OOmlero KONHYeCTBA 2%Keesa. 

3akuCHOe-pacTBOpHMOe 2Kese30 HIpaeT 3HAYHTCJIDHYIO POJIb B OOM OalaH- 
ce xene3sa (50 — 60% oT cymMbI BasloBoro). OfHaKO B eCuaHbIX OCay{Kax IIpu- 
Ope@xXHOH 30HbI MpeodOsaaloulluM CTaHOBHTCA OKMCHOe-pacTBOpHMoe *Kewe3s0o, 

Coyepxkaune Copp, OMpesesABleecA Ha almapate PpesenHyca — Kuona, Ko- 
ueOnetca oT 0,6 qo 2%, MakcuMasbHoe cofepxKanue Copp WPHypOueHO kK IVIMHH- 
CTOMY WJly, 3auleraiollemy Ha ruiyOnHe 1437 M. 

Mobi onpeqesHIM KONHYeCTBO OpraHHyecKoro yrulepoya, MoWesmero Ha BOC- 
CTAHOBJICHHe 2Keslesa, H, CVMMHpyA ero c (baKTHYeCKHM COjJepxKaHveM OpraHuH- 
yecKOro yrvlepofla, BbIYHCMIH BeIMYMHY HCXOQHOTO Copp. Ona KOMeOMeETCA OT 
0,65% B MeJIKOBOJHBIX OTIOKeHHAX JO 1,97% B rayOOKOBO,HbIX PIMHHCTbIX 
ocayKax. OTHOWeHHe NpOMe€HTHOrO COfepxKaHuA OpraHHyeckoro yrslepoga, M0- 
Ieqero Ha BOCCTAaHOBJeHHe 2Kesesa, K IpOWeHTHOMY cCOfepxKaHuio OpraHH- 
yecKOoro yrvlepOjla, MepBOHAaYaJIbHO ObIBIUerO B OCaKe, HMeeT MAKCHMAaJIbHOe 
3HayeHHe B MeCdaHbIX OCayKaX (MeJIKOBOJHBIX) H MHHHMAJIbHOe B IJIMHHCTHIX 
ruyOOKOBOJHBIX OTNIORKeHHAX. B necKaxX STO OTHOWeHHe cocTaBisaer 40—59, 
a B IMHMCTHIX uNax 30—33. MuTepecHo, ¥TO 9Ta Ke 3aKOHOMePHOCTb HaGuI0- 
qaeTcH H B ApeBHHX OTMOMKeHHAX. 

Msyyaa JIMTONOrvio TpeTHUHDIX OTNOMKeHH CaxasMHa, MbI Tak2Ke MOMbITAa- 
JIHCb BbIACHHTb PaClipeevieHHe PasJIMUHbIX (OPM %*Keesa B STUX OTIOMRKeHHAX, 
Ball MCCe{OBaHO 3HaYHTeMbHOe KOJIMUeCTBO OOpasloB MOpoy, C6pasoBaB- 
IWMXCA B PasJIMUHbIX YCJIOBUAX 3a TpeTHUHbI NepHoy reosoruyeckoli ucTropuu 
Caxanuna. B ta6n, 2 mpegqcTaBulenbl pesybTaTbI aHamu30B. B Gonpmuuncrse 
CJIy4aeB KaK B KOHTHHEHTAJIbHbIX, TAK H B MpHOpexXHOMOPCKUX HW MOPCKHX OT- 
JIORKEHHAX OCHOBHOH POPMOM %*Kelesa ABIACTCH 3AKHCHOE PaCTBOPUMOE 2XKee30 
M TOJbKO B BYJIKAaHOreHHO-OCaQOUNbIX OTMOXKCHUAX XOJIMCKOM CBHTbI Npeobwa- 
Aarolle POpMoH cTaHOBHTCA OKHCHOe pacTBOpHMoe 2%XeE30, 

BeaHuHa MMpuTHOro *Kelesa HESHAUHTeIbHa MH COCTABUIAeT B CpeqHem 6—9% 
oT BanoBoro xXeNesa. McKmoyeHHe COCTABAAIOT OTIOXKEHUA YacTH paspesa IHb- 
CKOH CBHTbI MOlyocrposa IImujra, mpescTaBJIeHHble TOHKO3epHUCTHIMH, Kpem- 
HMCTBIMM, TAYOOKOBOJHBIMH OTIOXKeHUAMU (Ta6u. 3). 

Benwunna Fenyy) B STHX OTOXKECHUAX KONeOETCA OT 0,42 no 2%, aro cocTaB- 
AsneT 40—50% or BanoBoro xemesa. CopepxKanue Fey, 3AKOHOMEPHO YBeJIHUH- 
BacTCA C YMCHbIICHHeEM KPYIMHOCTH 3e€pHa MOPOsbl, HO B OOLMeEM HMeeT 3HaUH- 
TeJIbHO MEHDIY10 BeJIMYHHY B APCBHUX OTO%KeHUAX NO CpaBHeHHIO C COBpemeH- 
HbIMH OCaqKamMH OxorcKoro mops. Ham npejctapaaeTca, 4TO Tak Ha3biBaemoe 
«OOJOMOYHOE AKEeMe30» ABIACTCH HEPACTBOPHBIIMMCA OCTATOUHBIM 2KeJIE30M, HW 10 
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dea Ow nama 2 


Cojepkanve pasnuyHbIx PopM xKee3a B TpeTHUHBIX OTMOKeHNAXx Caxanuna 


x = ite 
3 30 a < g 1 aie S Copr» nowe pu. F 
lopoya 5 S g = ae & g oe g Ha BoccT. Fe S06. 
£ & i . ‘o . a RES & Copr prcepae Pepaa 
ea & & & cs Oo Toast 
= s! 
KOHTHHEHTaJIbHbIe OTJIOXKCHHA 
WaHHKH 2,20) (00,09 «| 4),340))0;23 1503752).0;,48: | 0737 0585 43,9 10,2 
PBpownTs! | 2,66 | 0,16 | 1,62 | 0,4 | 0,63 | 0,69 | 0,47] 1,16 40,9 15 
‘WINHTEI | 2,6 O18 | Le 10,33 10 83 10T 020 0-48.10 450 32 le 
IIpH6pexHO-mMopckHe OTJOxKeHHA 
S4WaHHKH ZAOt ental Sos Ona? | ONY | 0) aks: | OFASa ONG 56 16 
Bpomutp | 3,94 | 0,32 | 2,82 | 0,7 Oeeles 0) Ly OCI al tl 02 19 
: ByakaHOreHHO-ocafouHble OTJORKeHUA 
: ; 
| 
cuaHHKH Profs 0,18 | OPO FO 2 | te OOe 220 OL one Oras 42 ld 
THIWIMTEI ZA OLY | Oza |) Oa: | SUSE | Oe) (OV a5) ORD 7 26 6 
Mopckue oTsomeHHa 
CUaHHKH Sele Or 2452.05) Oh 534) 0; 3%e (0533: 1 0,65) | 0,98 68 16 
leppomuTH | 3,8 | 0,06 | 1,88 | 0,95 | 0,78 | 0,69 | 0,52 | dA | 42 20 
wunHTE | 4,07 | 0,35 | 1,82 | 1,05 | 0,84 | 0,63 | 0,7 4s) 47 20 


TAO unas 


CojepxxaHne pasJIMUHbIX (opm *Kese3sa B OTJIOKCHHAX MHJIbBCKOH CBUTbI 


| 3s ss ae Soh 8 5 
ef |b] ©] ELE lose] § | luegaianocer 
* Tlopoya SI a 3 = 3 oe |= Be s a a Fe, B % oT 
one | ends & | eS) & | 88 | Copr Hexen. 
es em es & & S Were aioe | ome 
Je} Aprunaur kpem- | 1,9/0,75) 1,27) — — |0,69) 0,89; 1,58; — OWS 
HHCTHIM 
ic| To xe 2,02/0,84) 1,08} 0,09) 0,01 0,8 | 0,99 | 1,79| 4,4 a8), 
lc] » » 4,85] 0,74!) 0,78) 0,24] 0,09 4,42) 0,83 | 1,95) 12,4 Ao 
Nel y » 0.97'0),46) 0,21) 0,09!) 0,47 10,38) 0,68 | 1,06) 9.2 64,2 
4c| A neppouut Kpem-| 0,97| 0,42} 0,20] 0,4 | 0,25|1,33] 0,35 | 1,68) 10,8 20,8 
HHCTHIL 
9} To xe 2,45| 0,35) 1,48! 0,62] ner |0,4 | 0,58 | 0,98) 25 09 
5c| [lecuannk 1,94/ 1,96] 0,67] 0,31] ner |0,84) 0,86 | 1,7 | 16,0 00,0 
2c] Kpemnucraa mo- | 4,82] 2,12) 0,93] 0,05] 1,82|0,74| 2,0 | 2,74] 1 ike 
poma c rulay- 
KOHHTOM 


ep2KaHHio ero B [[PeBHHX Mopofax Hesb38A JOCTOBEPHO CYAUTb OO HHTECHCHB- 
CTH NOCTYNNeHHA OOJOMOYHOLO *Kewesa B OCaMOK. 
Ornoenve Copr, MOWeqUIerO Ha BOCCTAHOBJIeHHe 2eule3a, K Copr HCXOQHOMY 
A JIpPeBHUX OTMOXKeHHH, Tak 2Ke KaK HM [IH COBPCMeHHBIX OCaKOB, HMCeT 
IbIY!O BeEMUMHY B WeCUaHbIX OTMO%KeHHAX MO CpaBHeHHIO C IVIMHHCTHIMH. 
1MH BbIUMCICHO 39TO OTHOWeHHe AIA OOMbUIOrO KOJHYeECTBA AHAJIM30B, IIpH- 
yeHHprx B padote H. M. Crpaxosa u 9. C. Saman30u, rye NOATBepAMacb 
3Ke 38aKOHOMePHOCTb, STO 3acTaBIAeT Hac MpequONaraTb, YTO B MeCdaHbIx 
‘IMHUCTHIX OTIIOMKEHUAX COepARaTcA passMUHble MO CBOeH AaKTHBHOCTH (POpMbI 
raHHyecKoro BeLeCcTBa. 
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CoyepKanHue OpranHueckoro yrulepoga B COBpeMeHHbIX OcayKax OxorTcKon) 
mops jocturaeT 1,36%. IIpu sTHxX yCNOBHAX JOMMHUPYylIollad pOJb B OCAaKi 
JOJDKHa IpHHaqexkaTb MHPHTHOK Popme xKenesa. Mexyy Tem coqep2KaHue Ty 
PHTHOLO 2evlesa B STUX OTIOKEHUAX COCTaBsAeT Bcero 10—14% OT OOMero KON 
yecTBa 2*Kesle3a. ComocTaBAA 3TH JAHHbIC C OTHOCHTEIbHO FI yOOKOBOJHBIMH OF 
JIOKCHUAMH KJIbCKOM CBHTbI MOmyocrpoBa UImuyra (Ta6n. 3), Mbl BAAHM, 4 
Ip cofepxKaHHu B MOposax oKono 1% opraHNyecKoro BelecTBa Fepyp COCTaB) 
siaeT 40—50% OT BeMMUHHI BaOBOTO 2%eNe3a. 

Ham mpefcTaBsaeTca, YTO B COBPEMeHHbIX OCayKax OxoTcKoro MOps elle Hy 
3aKOHUHJICA Mpouecc OOpas0BaHuA AHareHeTHYeCKHX CPOpM XKevwesa, HW B Wacty 
HOCTH OOpa3s0BaHHA MMpPHTHOrO 2%Keesa. Hemb3a CUHTATb MOMHOCTbIO 3aKOHYeH! 
HbIM IlepeXO *Keslesa B ero pacTBOpHMyt!0 (OpMy. QTY MbICJIb NOATBEp*KLaeT anak 
YHTeJIbHOe NpeobsaqaHHe OOJIOMOUHOTO 2%Kese3sa B COBPEMEHHBIX OCaKaX M0 CpaBhi 
HeEHHIO C TpeCTHUHbIMH OTJIOXKeCHHAMH. 


CaxaMHcKHit Iloctynuso 
KOMIICKCHbIM + HaYUHO-HCCIEOBaTeIbCKHM MHCTHTYT 22 Xi 4956 
Axayemuu HayxK CCCP 


IMTHMPOBAHHAS JIATEPATYPA 
1H. M. Crpaxos, 9. C. 3anmaun3o0un, Has. AH CCCP, cep. reon., No 1 (19555 | 
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Hoxaaye Akagemun nayr CCCP 
1957. Tom 114, Ne 4 


PEOJOVHA 


A. B. BUXEPT 


TPHACOBDIE JMABA3bI 3AMAXHOFO CKJIOHA 
3ANAJHOFO BEPXOAHbSA 


([Tpedcmaeaeno axademuxom JI. C. Kop ocunckum 28 XI 1956) 


K HacTOAIjeMy BpeMeHH MOUTH Ha BCeM NpOTAxKeHHH 3alayHoro cKOHA 
maquoro Bepxosnba (or Oaccelina p. Co6onoua Ha ceBepe JO Oaccelina p. Ba- 
M Ha tore) B pa3spese Me30304 OOHapyKeHbI 3aJIexKH Wuaba30B U [Maba3OBbIx 
poupuTos. Onv ycTaHOBJeHbl H B Me3030e 3alaqHOro cKIOHa OpysraHcKoro 
e6Ta, IIpoyouKaroulero Sanagquoe Bepxosnbena ceBep. Ha Bocrounpix cKsIOHaX 
OHX xpeOTOB J\HaOa3sbI HeH3BeCTHHI. 

Ha ocuope HaOsi0feHHuA WuaOasOBbIX 3alexKeli B 1OKHOM yacTH 3Sanayuoro 
PXOAHbA 110 pekaM Samayuolt Ipagpire u Bapae (upaBpie npuToKu Asana), 
yueHHA OOpasllOB MOpoy H3 CeBepHOH YacTH perHoHa HM aHaH3a JaHHbIX Apy- 
X HCCIELOBaTeeH A MpHUUes K BLIBOY, YTO AuaOasbI SanayHoro Bepxoauba 
[eloT S*pPy3HBHOe MpOHCxoxKJeHue H TpuacoBbllt BO3spacT (2). 

Qhpy3sKBHoe MpoMcxomeHHe ua6a30B yYcTaHaBJUBaeTCA MO HX COormacHoMy 
jleraHHio Cpe BMellalolluxX OCaOUHbIX MOpOJ, IpHueM B psAye cyuaeB (Oac- 
MH p. Kenu, mpaBoro nputoka Amana) WuaOa3bI NepecmauBaloTca C TOHKHMH 
UKaMH OCaOUHBIX TlOpOy, He Hapyllaa ux 3aneranua. II]pusHaku KOHTAKT- 
TO BOSJ[eHCTBUA OTCYTCTBYIOT HIM HefOcTaTOUHO fOKa3saHbl. B BepxXHHx 
HHKHUX YaCTAX MOTOKOB HaOsiofaeTCA TepeXOf K MHHJlaJleKaMeHHbIM PasHO- 
AM. Oddy3HBHOe TpOHCXoO*KJeHhe Auaba3z0B NOATBepxXaeTCA OCOOeHHOCTAMH 
. XHMH3Ma HW MpHypoueHHOcTbio Typos u TydonecuaHHkoB K 3aexamM. He 
KJIIOUCHO, UTO B TOULe Me3030H 3alayHOro CKOHa xXpeOTa MpHCyTCTBYIOT HU 
lacTOBbIe HHTPY3HH HIM JalkKH Jua0a30B, HO HMerloWMecAH HaOsIOMeHHA CBH- 
TEJIbCTBYIOT O IIPCHMYIIe€CTBEHHOM pacIIpOcTpaHeHHH sdPy3HBubx 3aserkeli. 

JiuaOa30Bble Tesla 3aKJIIOUeHbI B TONE TpHaca, NpescTaBeHHOH yepeyyio- 
AMMCA aprHJJIHTaMH HW TecdaHHKaMH, MpHyeM JIA NocweqHHX XapakTepHbl 
CTpbie OKpackH. DayHHCTHYeCKH 3feCb MOKA3aHbI OTOMKeHHA HWKHETO TPH- 
a, MOMycKaeTcaA MIpucyTCTBHe BepXHero H MO OObIUMM COMHEHHEM — cpe]- 
ro TpHaca. MomHoctb Tommu 800—1100 om. B ee paspese naOstogaeTca OT OF - 
i JO Tpex samexkel qua6a3s0B. HwkHAd M3 HUX BCera HaXOUTCA Ons rpa- 
(bl C BepXHeli MepMbIO, a BepXHAA — BOIH3H Ppa! C HMxKHeH 1opol. He- 
TOPble HCCEMOBATEIM OTHOCAT BepXHION 3aJleKb K HHKHeL lope. HecomHenuO, 
O HWXKHAA 3aeKb, MpocmexeHHan Jyulle AByX J[PyrHXx, He Ofna H Ta Ke 
| BCEM IIPOTAXKeHHH 3alaqHOrO CKIOHa XpeOTa: STO HECKONbKO INOTOKOB, Ha- 
WALIUXCH Ha OH3KOM CTpaTurpadHyeckom ypoBue. Hexoroppie “3 HUX mpo- 
@KCHbI HeMpepbIBHO Ha paccTosHuH oO 15 KM. To xe OTHOCHTCH K BYM Upy- 
M 3anexam. Momnoctbh 3anexeli u3MeHsetca OT 5—10 go 30 u axe 70 90 M 
accelin p. Kenm), HO B mocmeqHeM ciyyae HaOIOfaeTCH HECKONbKO MOTOKOB, 
300INeCHHbIX TOHKHMH NaukaMH OCaOUHbIX TOpo]. 

Ilo nerporpatbwyeckumM MIpHsHakaM cpeylH TpHacoBbIx sppysHBOB aBTOpOM 
ylenenbt (1) TpH OCHOBHEIe pasHoBuHOocTH: 1) AuaGasbI C MeJIKOSepHHCTOH THa- 
OPHTOBOH u TOMKUNOC(*UTOBOK cTpyKTypoli; 2) Auadas0BpIe NOp(upHTpI 
MeJIKO3ePHHCTOM HHTepCepTaNbHO H CHepOHUTOBOH CTpykTypOH M MHHase- 
MeHHOH TekcTypo Hu 3) qHaOasOBbIe MOPPHPHTbI C MHKPO3eCPHUCTOH HHNTep- 
pTalbHOU w JOMepHTOBOH cTpyKTypou (nOposbl STOH FpyMMbr BCTpeyaroTcs 
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pexe, ¥emM JByX Apyrux). [napHpimu NOpoqooOpasyiOulMMH ABMAIOTCA TarHO- 
Kla3, COCTaB KOTOPOrO KOeOeTCA OT OMHTOKIAa3a Ne 27 no TuToBHutTa Ne 78 
(OObIMHbI aHe3HH ‘H JaOpaqop), H MOHOKJMHHbIM NHpOKCeH-aBrHT H MHAKOHUT. 
K BTopocTeneHHbIM OTHOCATCA JIMIIb THTAHO-MarHeTHT, OY€Hb PeAKO — allaTHT) 
v4 OvoTHT. ONMBHH H MpOMYKTbI ero 3aMeleHHA OTCYTCTBYIOT. CIMCOK MHHepaJioB, 
OOpas0BaBIHXCA B ABTOFH[POTepMaJIbHYIO CTaj{uIO, BecbMa pasHooOpasen, HaH- 
Oonee OObIUHbI 39eCb KaIbUHT H XJIOPUT. XMOpHT OOpasyeT Me3OCTA3HC HM Bbl« 
JIeIseTCA BMeCTe C KaJIbIMTOM B MHHJaJIMHaXx. 

B BepTHKaJIbHbIX pa3pe3aX MOTOKOB OTMeYaeTCA AudppepenWMalud NOpOPbl 
mo cocraBy H cTpyKType. B cpejuei sacTH 3aiexeli OOblMHO HaOOMaeTCA [Ha- 
6a3 c NOMKUIO- H rHaNOOHTOBOL CTpyKTypOH. Bpepx mo paspe3y OH CMeHAeTCH 
ya6a30BbIM NOpdupHuToM, YTO COMPOBOxRTaeTCA H3MCHEHHAMH B COCTABE NOPObl. 
HCUe3aeT IIMPOKCeH, YMCHbIUAIOTCH Pa3sMePbI BbIAeeHHH M BOSpacTaeT CTeMeHb 
3aMeHICHHA TwlarHoKa3a, BO3pacTaeT KONMYeCTBO H HAMOMOPHPUu3M PYAHOFO, 
B Me30CTa3HCe NOABJIAeTCA BCe OObINe KaIbUMTAa, KOTOPbIM B BEPXHHX YaCcTAX 
MOTOKA BbINOJHAeT OOMJIbHbIeE MHHaMHbI. CrpykTypa MOpofbl TepexOWuT kK HH- 
TepcepTasIbHOH c yyacTKaMH CHepoHHTOBOM. K moqoBe 3aexKH MNpOHCXOMAT 
Te 2%K€ H3MCHCHHA B COCTaBe MH CTpyKType, HO THIMMYHBIX pe3KO OrpaHHYeCHHBIX | 
MHHaJIMH 3]leCb He OOpasyeTcA — KaJIbUMT NpOcTO POcHOACTBYeT B M€SOCTA3HCE, | 

VMsyuenue XUMMYeCKOrO COCTaBa BYJIKAHOPeHHbIX NOPO W3 10%KHOH HU CeBep- | 
HOM vacreH Sanaquoro BepxosHbs NOsBOMAeT BbIAeMMTh WHaOasbl HOPMAJbHOPO 
pia WU MHHAaleKaMeHHble AuaOasOBble MOp(PUpUTb!I, COOTBeETCTBEHHO MePpBOH 


Ta6muna 1 


Ne aya- 5 5 ° 4 | 
ema N PSU: HIS RS Tea SO IG SR Sh cet COI Siem oe 
a) a | < | Fe =) et Pe) Zu Soames scowls OM lary al esc A 
4 47,42, |1,37| 45,28] 5,24] 8,18 | 0,241 | 6,01 | 10,45] 2,07 | 0,35 | 0,06] 0,14 | 0,09 | 2,28} 1,09] 100,24 
2 38,19 | 1,70] 14,60] 4,97 }10,08 | 0,76 | 4,03| 12,40] 1,96 | 0,29] 0,411 | 0,08 | 6,08] 4,27] 1,01] 100,53 
3 47,32 | 1,33] 15,49] 5,42] 7,95 |0,46]6,62| 10,46/1,89}0,52] — | — | 0,28]4,59!2,16] 400,19 
4 48,89 | 1,29] 15,371 4,90 |10,07 |0,1816,94| 10,90} 1,97|0,63|0,17; — | — 2,08 100,39 


TiIpumeuauue. Ananus Ne 1—cocTaB HOpMambHOrTO jua6asa SanagHoro Bepxosnba, cpenuuti u3 9 
aHalHu30B. CeMb H3 HHX NPOHSBeAeHbI B TeOXHMHYeCKOH wmadoparopuH APAH CCCP, zBa — B na6oparopuu 
TMH AH CCCP (saumcTsopaubl ug orgeta A. Il. KoccopcKkoli 3a 1953 r.). Ananus Ne 2—cocTraB MHHaueKa- 
MeHHOTO AHaOasoBoro NOphupHta SanayHoro BepxosaHba, cpequuli u3 4 aHanH30B, MPOHSBeeHHbIX B Ja6OpaTo- 
pun A®AH. Ananus No 3— cocraB osddysusHoro tTpanna Cu6upceKol mnatdopmer B Oacceline p. HuoKknelt 
TyHryckH, cpeqHuli us 6 anasusop (°). AHanus Ne 4—cocTaB HHTpysHBHOTO Tpalina CuOupcKoli naaTdop- 
MbI, cPeqHuH us 13 ananusoB (‘). : 


WH BTOPOH MeTporpaduyeckuM pasHoBHAHOcTaAM (TaOa. 1, ananusbr NeNe 1 u 2), 
TlopupuTbl 3aMeTHO OTJMYAIOTCA TOHW2KCHHBIM COJepKaAHHeM KPCMHEKHCIOTH! 
(B cpeqHem Ha 9%) HW NOBbIMeCHHBIM COJep2%KanHeM yruieKHCOTH! (Ha 6%). 

CpaBHuBad. cpefHue COCTaBbI HOPMasbHOrO Auada3za Sanaquoro Bepxosuba 
4 opy3sMBHOoro Tpanna TyurycckoH Bnaquupr ((°), ananusnr Ne 1 u 3), nerKo 
OOHapWKUTb UX YpesBbYalHO ONH3KOe cxoycTBO. Mnoe nomyuaercs pu cpaB- 
He€HHH CO Cpe€JHHM COCTaBOM HOPMaJIbHOrO HHTpy3HBHOrO Tpanna CuOupcKow 
nulaTpopMp! ((4), aHamwu3 Ne 4); sqecb cHOBa NOATBep*xaeTcA MpUHaeXHOCTb 
qMa0as0B Sanaynoro Bepxoauba k adby3HBHbIM PpasHOCTAM TpanOB: B UX Co- 
CTaBe, IO CpaBHeHHIO C HHTPY3HBHbIMH TpalilaMH, MOBbILNeHO COepxKaHHe OKUC- 
HOrO 2%KeNe3a. 

Tpuacospie AuaOasbi Sanaquoro Bepxosuba HW 10 BpemMeHH OOpas0BaHHnA npu- 
MepHO CHHXPOHHYHDI C spy3uBHbIMH Tpannamu CuOupcKo muathopmpr (2,3,5), 

B BepTukaJIbHbIX paspesaxX TpallmoBbix NoTOKOB TyuryccKoit BnaqMHEI Ha- 
OlOfaloTca Te 2%Ke SIeMeHTHI AuepentwMalHA NOPOAL, uTO HB paspesax s3auie- 
xeH Sanaynoro Bepxosuba. Ho B munepanoruueckom cocTaBe ua6a30B BYX 
PeTHOHOB €CTb H pasJIHYHA: B AHaOasax Sanaquoro Bepxoauba oTcyTcTByeT 
OMHBHH, MarvOKNa3s 3eCb Yallle CKJIOHACTCH K CPeHHM pPasHOCTAM, TaBHBIe 
MOpomooOpasyiOulHe KOMMOHEHTHI H CTeKIOBAaTHI 6a3nc XapakTepH3yIOTCA Gouee 
HMHTCHCHBHbIM 3aMellleHHeM. 
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(lo MHeHHIO aBTOpa, NYTAMH MIpOHHKHOBeHUA OasaibTOBO! NaBbI Ha Sanal- 
| Bepxoanbe noc yKHJIH PtyOOKMe TpelHHbI, KOTOPbIe BOSHHKJIH MPH TepBBIx 
ABHDIX NOABHKKAX 3€MHOM KOpb! B Mpesentax [IpupepxosncKoro KpaeBoro 
THOa MW HaXOJMJUCb B 30HE EPO COWNEHEHHA C 3allaHO-BepXOAHCKHM aHTHKJIM- 
vem. B nactosilee BpeMaA HeT JaHHbIX O pacmpocTpaHeHuy ua6a30B Ha Tep- 
OpHu KpaeBoro mporn6a (Tpuac nepeKpbIT 3fecb MOUHOTi TommMeli IOPbI HW Mevla), 
MOXKHO WpeywosaraTb, TO saexH WuaOa3s0B pacimpocTpaHAloTcCA Ha ero 
TPeHHIOIO 30HY. e 
Takum o6pa30m, HMex CXO{CTBO B MHHepasoruyecKOM H XHMHUECKOM cocTa- 
BO3PacTHOM IOJIO*KCHHH H XapakTepe AudpepenuMalnH B Mpejemax NOTOKOB, 
Oasb1 Sanaquoro Bepxonuba ananormunp sbiby3sHBubim Tpannam Tyuryc- 
HM BUaqMHbI H WO YCNOBHAM OOpas0BaHHA (pe3yuIbTaT TPeMMHHbIX H3JIHA- 
JaBbl), H OONacCTb HX MpeMMyYIecTBeEHHOrO paciipocTpanenusA coBnajaer 
paeBoli uacTbio CuOupcKolt naatpopmpr. Bce nepewucienHble IpusHakH CBH- 
2JIbCTBYIOT O TeHETHUeCKOM pOscTBe Ha6as0B ABYX PerHOHOB, O NpHHaex- 
TH TpHacOBbIX Ma6a30B 3anayHOro CKIOHAa Sanaquoro Bepxoauba K Tpanmo- 
tbopmayuu Cu6upcKoii nmatpopMpl. Tem cambim KpaeBasl uacTb TpalmoBoro 
A IWaTPOpMbl paciipocrpausetca K BOcTOKy OT AHaOapcKoro MaccHBa JO 
ATOPHBIX ene SanaqHoro Bepxosuba uv Opyurana. 


Orgen reonormu AxytTcKoro musuana Tlocrynuso 
Axkafemuu HayK CCCP 12 VI 1956 


IHMTHPOBAHHAA JIMTEPATYPA 


1A. B. BuxeptT, TekroHuka, ByMKaHH3M H HCTOPHA TeomorMyeckoro pa3BHTHA 3a- 
Horo Bepxosuba, Apropedepat qucceptamuu, 1956. 7B. WU. Toupmakosa, Mss. 
CCCP, cep. reom., Ne 4 (1954). *% K. -M.-Cuporuu, JAH, 95, N 1 (1954). 
CC. Co6ones, Ilerponorua tpannop Cu6upceKxoi maatrpopmp, Tp. Apxtuu. uxcr., 43 
moe b, Bo TKaueuKo, A. © Muxaatnos, B. Y..Tect, Tp. lopxo- 
1. yup. TYCMII, 2, 1941. 


174 


. Toxnagn Ankagemun nayrk CCCP 


. 1957. Tom 114, Ne 4 


rEOJIOT Uy 


M. C. 3HHOBbEB i 


HOBbIE AAHHbIE O KOHKCKHX OTJIOWKKEHH AX 
POCTOBCKOM OBJIACTH 


(ITpedcmaeneno axademuxom H. M. Cmpaxoesim 27 XI 1956) 

Mopckve OTMO%KeHHA CpefHero MHOLeHAa B MpejeswaxX paccCMaTpHBaeMOln Tep: 
PHTOPpHM ycTaHOBeHb! BUepBbile B. B. Borauespmm (7°) y r. HospouepKaccKay 
OH mpHlen k BHIBO,Y, ¥TO c0H h uw hy HOoBOYepKaccKOrO paspesa OTHOCATCA 
KOHKCKOMY TOPH30HTY, acJIOH g STOTO paspe3a, a TaK2%Xe ONMCAHHbIc HM MHOLUE+ 
HOBbI€ OTJIOXKEHHA B Oake MuuiKunHok B 7 KM oT r. HopouepxKaccka H B OadKe 
Cyxon Hecpetah no p. Ty3m0By ABJIAIOTCA y2Ke HUKHECAPMATCKHMH HIM Tepes 
XOJ[HbIMH OT KOHKH K capmatTy. Bompoc o Bospacte oOHapyxeHHEIx B. B. Bo 
raueBbiM (5) MHOMeCHOBLIX OTJOKeHHH 10 p. Kpenkoi B paloue c. IInaroso- 
MBaHoBckoro OcTasICd OTKPBbITBIM. 

H. HW. Angpycos (*) cuntan, aro K KOHKCKOMY TOpH30HTY CleqyeT OTHOCHTH 
He TOJbKO clon h wu hy HoBovepKaccKoro paspesa, HO TakxKe HM CON B OasmKe Cy= 
xo Hecserau. B. II. Konecnuxos (°"") cqenam 3aK1OUeHHe, ITO CO g HOBOUep= 
KacCKOro paspesa, OTMOKeHHA B MuwiKHHOH Oasmke, MeCKH, NOKPbIBalollHe PJIMHBL 
c OcTaTKaMH (plop Bc. AeKcaHpoBKe Ha p. Kppinke, a Tak2Ke NeCuaHUKN B Oall- 
Ke Cyxonw Hecsetat u mo p. Kpenxol B patioue c. I]naTtopo-MBanoscKoro ciie= 
WyeT pacCMaTpHBaTb KaK MCJIKOBOJHbIC OTJIOKECHHA HHMKHETO CapMATA, H HasBadl 
3TH CJIOH «HECBeTaeBCKHMH». 

Muyoro MHeHHA puyepxuBaetca B. IT. Kuxxuenxo (7), monaratomui, uTo 
K KOHKCKOMY TOPH30HTy CyIeyeT OTHOCHTb He TOMbKO cOH h uw hy, HO uw CHOM 
g HOBOYepKaccKOrO paspesa. Kpome Toro, on Bceweq 3a H. MW. Auypycospim 
IIPHYHCIAeT K KOHKEe OTJOMKeHHA OakH Cyxoui Hecpetal. OrHocuTenbHO BO3- 
pacTa MHOWeHOBbIX OTIO*KeHHH y c. I]natopo-MBaHoscxoro B. I]. Kux4enko. 
HMKaKHX cooOpaxkeHul He MpHBOLUT. 

KOHTHHEHTAJIbHbIe OTOKCHHA CpefHero MHOLeHa B paccMaTpHBaeMOM pali- 
OHe BOOOMe FOCTOBEPpHO YCTaHOBJIEHLI He Ob, XOTA BbICKaSbIBAIMCb pe/io- 
JO*KCHUA, YTO K HMM CJlefyeT OTHOCHTb TIMHbI C PaCTHTeJIbHbIMH OCTaTKaMHi 
B c. AnexkcaHyposke (°,7,°). 

Mobi TpousBenH JOMOUHUTeEBHOe H3YYeHHE MHOLEHOBBIX OTIO*KeHUL U CO- 
ep2kallleHica B HUX @ayHbI B HaHOONee caa6o UcCIeqOBaHHbIX paspe3sax Y 
c. [Inaropo-Msanoscxoro u B Oake Cyxoi Hecserali*. Tlonysennpie B pesyJb- 
TaTe STHX HCCeEOBAHHH HOBbIC JaHHble MPHBOAATCA HWKe. 

B mpapom Oepery Oanku Cyxoii Hecnerait, HeqaneKo or Bnajenua ee B p. Ty3- 
JIOB, OOHaAKaloTCH CBepXy BHHS: 

1. Yispecruiku, mepecsanBatoulMeca C H3BECTKOBHCTBIMH TecuaHuKamu, CO 
cpequHecapmMaTcKkon dayHoi. 

2. Tecku xerTble OrmKenesHeHHbIe C TOHKUMH (I—2 cM) mMpocmoamu rau 6e3 
OpraHHueCcKHX OCTATKOB. 


* O6naxenne B r. Hopoyepxaccke B pesybTaTe ononsHell He MOxeT OBITS H3yueHO B HacTOA- 
lee BPeMA Oe3 BbINOMHeHHA OONbINMX 3eMIAHBIX pabor. 
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3. Ilocne HeKoToporo nepepbiBa B OGHaXKeHHH, Y MOAHOAbA CKMOHA, CHUOC- 
AMO BCKPbITbI CpeHE3ePHUCThIe AREe3HCTHIe HECUAHHKH C OOJIIHM KOVJIH- 
‘BOM (payHbl, Mepexosaiywe MecTaMH B paKYyWIe4UHHKH. 
Ms sroro cio” HamH ompeyenenp: Abra scythica Sok., Donax dentiger 
aw.*, Mactra eichwaldi Lask. var. buglo vensis Lask., Ervilia trigonula 
.*, Erv. dissita Eichw.*, Cardium protractum Eichw., C. praeplicatum 
hw., C. arcella (Duj.) Bog., Venus fasciculata Reuss., Tapes vitalianus 
irb.*, Modiolus incrassatus buglorensis Lask., Corbula gibba Ol., Trochus 
*, Mohrensternia infiata Andrz., Bittium cf. deforme (Eichw.), Natica 
‘helicina Brocc., Nassa dujardini Desh., Acteocina lajonkaireana (Bast.) 
Kpome Toro B pa6orax B. B. Borayesa umelorca cBeeHua O HanMuMH 3yecb 
> cleqyroujax opm: Spaniodontella intermedia Andrus., Mactra basteroti 
yer., Cardium ex gr. obsoletum Eicliw., C. ex gr. plicatum Eichw., Modi- 
s aff. marginatus Eichw., Pholas candida Lmk., Barnea ustjurtensis Eichw., 
drobia sp., Cerithium rubignosum Eichw., Nassa aff. duplicata Sow. 
Ha npapom Oepery p. Kpenkoit y c. [naroso-MBanoscKoro B HeCKOAbKUX 
yaraxX OOHAPYXHBAIOTCA CBepXy BHHS: 
1. M3pectHaku co cpequecapmaTcKol daynoit. 
2. )KeutTbie WH Cepble TOHKOCJIOMCTHIe, CHJIbHO MeCYaHHCTHIe PIMHBI. 
3. Cepble M@JIKO3epHHCTbIe KOCOCJIONCTbIe TeCKH C OY€Hb TOHKHMH TIPOCJOs- 
PaKOBHHHOTO JeTpHTa. 
4. Bypblii H3BeCTHAK-paKkYWICYHHK C MpOCJIOAMH 3eJIEHOBATO->%KeITOFO TecKa 
SapMaTCKOH (bayHoH. 
5. Benbiii H3BeCTHAK-paKYIUeC4UHHK, COCTOAMMi B OCHOBHOM H3 paKOBHH 
vilia. 
6. OrpaHH4ueHHbiii CBepXy H CHH3y TOHKHMH MpOcsIOAMH rpaBHsA UW rpaBesutTa 
SM PbIXJIOPO Or*KeMesHeHHOrO TWayKOHHTOBOrO cpeHesepHHCTOrO MecuaHHka 
MpOcOAMH OYpbIX OKee3HCHHbIX H3BECTHAKOB-PpaKkYIICUHHKOB. 
7. )KeJTOBaTO-3eJIeEHOBAaTO-CephI CpeHe3ePHHCTHIM TayKOHHTOBBIM TMecoKk 
MeOreHOBoro BOspacTa. 
B coe 6 Hamu BcTpeyeubI: Spaniodontella (?) sp., Abra (?) sp., Donax den- 
er Eichw., Mactra eichwaldi Lask. var. buglovensis Lask., Ervilia trigo- 
la Sok.*, Cardium vindobonense (Partsch.) Lask.*, C. cf. arcella (Duj.) 
g., Venus fasciculata Reuss., Tapes vitalianus d’Orb.*, Anadara turonica 
'j., Chlamys cf. flavus Dub., Modiolus incrassatus buglovensis Lask.*, 
ttium (?) sp., Acteocina lajonkaireana (Bast.), eqHHHYHbIe OTMeCYATKH JIMCTbeB 
Ia cOjjepxKalluxca cpequ cuoppr c. AmeKcaHApOBKH. ; 
Kpome Toro, B. B. Borayespim orcioga onpegenenni: Mactra basteroti Mayer, 
rdium scylothicum Sok., Tapes secundus Bog., Cerithium procrenatum 
cco, Turritella atamanica Bog. 
B nepBom o6uaxeHun cdbayHa BCTpeyaeTca IIpeCHMYU[eCTBeHHO B BUJe XOPOLIO 
<PAHHBIUMXCH PaKOBHH, BTO BPeMA Kak BO BTOPOM lipeoOJlaaliorT Apa, a pako- 
Hbl HMCIOT WIOXy10 COxpanHoctTs. B o6oux OOHaxKeHHAX OCTaTKH ayHbl BCTpe- 
OTCA B BUe 3HAUHTEJIbHbIX CKONJCHHH, XApakTePpH3YIOWMXCA HellpaBHJIbHOU 
ACHTHPOBKOM PaKOBHH H Aflep; CJleqOB MepeMbIBa H TMepeoTMOxRenUsA} He Ha- 
OaeTCsa. , 
Auaiu3 JIMTOMOrHYeCKHX OCOOeHHOCTeH H3YYCHHbIX OTIOKeHHU HU COeprKa- 
XCA B HHX OpfaHH¥eCKUX OCTAaTKOB, KaK HalieHHbIX HaMH, Tak HM ONpe/eJieH- 
x panee B. B. Borauespim, nospomneT MpHHTH K CJe/{YIOWHM BbIBO,aM: 
1. Muonenospre oTm0xKeHHA B OamKke CyxoH Hecperaii u Ha p. Kpenmxoli y 
Tnaroso-MpanoscKoro o6pa30BaJIHcb BMeJIKOBOJHOM IpHOpexHOH 30He MOp- 
ro G6acceliva. OG 3TOM CBUJeTeEIbCTBYIOT XAPAaKTep OCAJKOB, NpeCTaBJIeHHbIx 
[He3€PHHCTHIMH NeCuaHuKaMH HW USBeCTHAKAMH-PpaKYIledHHKaMH, OTCYTCTBHE 
ABHJIbHOH OPHeHTHPOBKH PaKOBHH, BbISBaHHOe JleHCTBHeM BOJH, HaKOHEll, 
{OBO cocTaB *ayHbl, THNMUHEI Ya CyONMTOpaMbHOH 30HbI Oaccelina. Or- 


* @opmbl, BcrpeyeHuple Taxxke B. B. Borauespi. 
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HOCHTeIbHad OIM3OCTb Oepera NOATBeEpAaeTCA Tak2%Ke HEMHOTOUMCJICHHBIMH Hf 
XOJKaMH JIMCTbeB ‘KOHTHHEHTAIbHOH (plOpbl, KOTOpbIe, BEPOATHO, BbIHOCHJIH( 
peKaMH Cc CYyUM. 

Hecmorps Ha yCOBHA MeJIKOBOJbA MH OM30CTh Oepera, 3eCb OTCYTCTBYK 
0c060 TOJICTOCTEHHbI€ PAKOBHHbI MOJIJIIOCKOB HW XOPOINO COXpaHAIOTCA [ake Cpai 
HUTeJIbHO TOHKOCTeHHbI€ (POPMbI. OTO OOCTOATEMbCTBO YKa3bIBaeT Ha HeOOJbIUy 
HHTCHCHBHOCTb BOJIHCHHH HW CBHJETeJIbCTBYeT, BEPOATHO, O CYMLeCTBOBAHHH 
iHBa, aHaloruuHoro TaHauccKOMy 3aJIMBy CapMaTCKOrO MOps. : 

2. JloponbHo 3HauHTeIbHOe pasHOCOpasue BUOBOrO COCTaBa (PayHb!l HW Ha bi 
uHe, HapAly C CaApMaTCKHMH, MOPCKUX (OpM cpejusemMHOMOpcKOrO oCOsHKa: Cob 


bula gibba Ol., Anadara turonica Duj., Chlamys cf. flavus Dub., Venus fascict} 


lata Reuss., Natica cf. helicina Brocc., Nassa cf. dujardini Desh., Turrite Ih 


t 


OM 

3. CpaBHenHe KOMIIeKca H3YYeHHOK (bayHbl C THUMIHbDIMUM (ayHUCTH4eCKH i 
aCCOMWMalHAMH PasMHUHbIX TOPH3OHTOB cpeyHero MHoneHA 1ora CCCP yKaspipael 
Ha HaHOOMbUIyIO ero OM30CTb K cbayHe KOHKCKOrO ropHsoHTa. Boban wacn 
pacCMaTpHBaeMbIX HAMM BUOB XapakTepHa JIA KOHKCKHX OTIOMKeHHN OaccenHl 
p. Konxu (14), r. Hopoyepxaccxa (cmon h vw hy) u Byrnosxu (1*), ofHakO HMeIOTCS 
(bOpMbI, BCTpeyarlollMech TakiKe B OJHOBO3PaCTHbIX OTJIOMKeHHAX SaKachi i 
(8,18), u Bocrounon [pysun (°), oOOpas0BaBlIMxcA B YCJIOBHAX COJIeEBOrO Peril 
Ma, OM3KOrO K HOPMAaJIbHOMY, UTO WH OOyCNOBHO BbUKHBaHHe TaM pAja cTeW 
HOPaJIHHHbIX (OPM CpeH3eMHOMOPCKOrO OOsIHKa. || 

IIpu paccmotpenuu cTpaTurpaduyeckoro paciipocTpaHeHuA aHaslu3sup yeMow} 
(pbayHbl MOXKHO 3aMeTHTb, YTO pA OPM BCTpeyaeTcA TONbKO B KOHKCKHX MUJIEl 
B KOHKCKOM H OoJlee PeCBHHX TOPH30HTAaX CpefHero MHOWeHAa H He HabsIOMaercs 
B OTJOXKeHHAX capMata: Spaniodontella intermedia Andrus., Abra scythieé 
Sok., Mactra eichwaldi Lask. var. buglovensis Lask., M. basteroti Mayer, Cart 
dium arcella (Duj.) Bog., C. scylothicum Sok., Venus fasciculata Reuss4 
Modiolus incrassatus buglovensis Lask., Anadara turonica Duj., Chlamyg 
cf. flavus Dub., Corbula gibba Ol., Barnea ustjurtensis Eichw., Turritella 
atamanica Bog., Bittium cf. deforme (Eichw.), Natica cf. helicina Broce. 
Nassa cf. dujardini Desh., MHorve BuybI H3BeECTHBI KaK B KOHKCKOM TOPH30H= 
Te, TaK H B OTJIOMKEHHAX HMKHEFO capmata: Donax dentiger Eichw., Ervilia trigo- 
nula Sok., Ervilia dissita Eichw., Cardium praeplicatum Hilb., Cardium vindo 
bonense (Partsch.) Lask., Tapes vitalianus d’Orb., Mohrensternia inflata 
Andrz., Acteocina lajonkaireana (Bast.),—u Tompxo Cardium ex gr. plicatum 
Eichw. u Cerithium rubignosum Eichw. sapastorca ucKiio4uTeIbHO capMat- 
CKHMH (@opMaMi. 

Takum oOpasom, aHanus crpaTurpapuyecKoro pacnpocTpanenua paccmaT= 
pHBaeMOl PayHbl YKasbIBaeT Ha €€ KOHKCKHH BO3PaCcT H HEBOSMOXHOCTh OTOKMe- 
CTBJICHHA ee C PayHHCTHYeCKHMUM KOMIVICKCaMH HOKE UW BbIlle exKallluxX MHOLUe= 
HOBbIX OTJIOMKeHHH. CpaBHHTeMbHO OM3KaHd K Halle 10 cBoemy o6muKy cbayHa 
HHXKHErO CapMaTa OOpaso0BaslaCcb B YCNOBHAX 3HaYHTeMbHOTO ONpecHeHHA, KO= 
TOpOe, KaK ObIJIO 1OKA3aHO BBIILe, He HMeJIO MeCTAa B CheHEMHOLeHOBOM GacceliHe 
Boctounoro IJIpuasoppa. 

4. YcTaHOBHB KOHKCKHH BO3pacT MMOIMeHOBHIX OTMOKeHHH y c. TnaTowo- 
Hpanosckoro u B Oanke Cyxolt Hecperati, moxxHo npulirn K BBIBOLY, YTO cpeqHe= 
MMOLCHOBLIMH (KOHKCKMMH) OTJIOXKCHHAMH B paccCMaTpHBaemMOM palione cmeqyer 
CUHTAaTb HE TOKO co“ h w hy HoBovepKaccKOro paspesa (3,4,9,14), HO H OTMOKe- 
HUA B Oake Cyxoit Hecperaii u y c. [maroso-MBanoscxoro, a TaKxe, BepOATHO, 
CIO § HOBOYEPKaccKOrO paspesa u clon MumKunol Oak, cofepxamne cayny, 
BeCbMa OJIM3Kyi0 K (bayHe B Oamke Cyxoli Hecrertaii. 

5. Pacnpocrpanenwe MOpcKHX KOHKCKHX OT/O*KeNNH Ha 1OrO-BOCTOUHOM 
oKpanne JLoHeuKoro cKNaquaTOrO COOpyxKeHHUA CBHJeTeMbCTBYeT, UTO TpaHc- 
rpeccH MOP Ha TeppHTOpHH Tak HasbiBaemoro TaHaHccKOrO 3aJIMBa, BO BCA- 
KOM CJlyyae B €fO BOCTOUHOM YaCTH, HaYaacb B KOHKCKOe BpeMa, JOCTHTHYB Ha 
ceBepe IpHMepHo wmpoTel c. IInaroso-MBanoscKoro. B capmatcKoe xe BpeMs 
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aHCrpeccHA paciipocrpanuJiach M0 Bcemy TaHavcCkKOMy 3aJIHBY, MIpOBHHYB- 
Cb elle Jlalblue Ha ceBep B cTopony JloHelKOrO cKaqyaTgro coopyKeHHA. 


XapbKOBCKHH TOpHbIM HHCTHTYT Hoctynuso 
23 IV 1956 
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MJIACTOBO-MOHOJIATHbIE ®OC®OPHTOBDIE PYAbl HA NEPH®EPU 


tOro-BOCTOUHOTFO JOHBACCA (HECBETAEBCKOE MECTOPO)KAIEHHE) | 
(IIpedcmaeaeno axademuxom H. M. Cmpaxoeom 27 XI 1956) 

B spocrounom u 1oro-BocrouHom JjonGacce, Ha TeppuTopuu PocroscKor u Ka-| 
MeHCKOM OGsacTeli, doctbopuToBEle pybl B BUse HEOOMbIUMX MeCTOPO*KeHHH | 
UMeIOT 3HAYHTebHOe pacmpocTpaHeHHe. OuN CBA3aHbI IIaBHbIM OOpasoM C pas- 4 
HOBO3PaCTHBIMH TPeTHYHbIMH CJIOAMH — MaJIeOIeHOM, SOIWeHOM H OJIHTOLeHOM. | 
Oruactu docopuToBble IPOABIeEHHA HaOMIOLalOTCA CpeqH BEPXHEMEJIOBbIX OT }} 
JIOX*KeHHH. OWHaKO BO BCeX CJIYYaAX BCe H3BECTHbIe MECTOPOMCHHA MpeACTaBJIeHB! |) 
KOHKPeIHOHHO-2KeJIBadHbIMH PyaMH, XapakTePH3YIOWHMUCA CPaBHUTeJIbHO He- || 
BbICOKHM COJ/epKaHHeM B HHX (ocopa HW HeBbICOKOM MpOLyKTHBHOCTbIO. | 

HauimmMu uccieqOBaHuAMH BepBble Ha TePpHTOPHU 3anaqHou yacTH PocTos- | 
CKOH O6acTH, B MepHdepHinol nowoce yoro-BocTouHoro JLoHOacca, BbIABJIEH | 
HOBbIM, MOHOJIMTHO-IIaCTOBLIH THM PocdopuTOBOH pybl. QTOT THM py WO Cux | 
Op He OblJI H3BeCTeH HH Ha TeppuTOpHH ioro-BocTouHOrO JoHOacca, HH B Apy- | 
rHX OM3KHX palouax. BawxaliwiHM MecTOpoxeHveM C NOJOOHbIMH MOHOJIHT-~ 
HO-IIJIACTOBLIMH (octpOpuTaMH ABJIAeETCH XOMepcKOe MeCTOpORenHe. | 

YcTaHOBJICHHbIe HAMM (POcaTHbIe NPOABJICHHA C MOHOJIMTHO-IlacTOBOH oc- | 
(OpucTOH pyOH HaxOATCA BONM3H paHOHHOrO WeHTpa, cesleHHA PojMoHoBo- | 
Hecsetraescxoro Pocrosckok 061acTu, Ha 1paBoM cks0He p. B. Hecserat. 3yecb, © 
B BbICOKOM CKJIOHE JOJIMHbI BbIXOAAT Ba HeOOIbIIHX MlacTa STHX py, OHH | 
W3 KOTOPbIX I1pOcuiexeH No ckIOHy p. Bb. Hecperali Ha npoTsaxeHuH JO 1,5 km. Oco- 
Oe€HHO XOPOLO HaOOMalOTCA BbIXOAbI THX MWaCTOB B KPyTOM OBpare, Biajaio- 
mem B p. b. HecsBetal, npoTuB WeHTpasIbHOH uacTH c. Poyuonoso-Hecseraes- 
ckKoe. 

[Inacte! pocopuTos CBA3aHbI C BEPXHeOJIMTOMeCHOBbIMH OTJIOXKCHHAMH, HMeIO- 
IMMMH 3/\eCb WIMpOKOe pasBuTHe. OOH paspe3 OCaMOUHbIX HaKOMJIeHH B 9TOM 
paloHe MMeeT CJleqylollee CTpoeHHe: 

1. KamMennoyroubHbie OTO%KeCHHA BbIXOAT Ha JHEBHY!O MOBepXHOCTb 
B 8—10 kM CéBepHee MecTOpOxAeHHA HM NpefCTaBseHbI MOWHbIMH yIJIeHOCHBIMH 
TOJIMLAaMH cpeHero Kap6ouna. 

2. CeHOMaHCKHe OTJIOXKeHHA MpefcTaBMeHbl MeONOAOOHBIMH M3BeCTHA- 
KaMH 3Ha4HTeJIbHOM MOWHOCTH. Brrxofbl STHX H3BECTHAKOB HaGIOMalOTCA KUJIO- 
meTpax B 5—6 ceBepHee pacCMaTPpHBaeMOFO MeCTOPOKeHHA, B OKPeCTHOCTAX 
c. Jlapbeska. 

3. DOWeHOBble OTMOXKeHHA MpeCTaBJeHbl CHIbHO PilayKOHHTH3HpOBaHHbIMA 
OMOKOBHAHbIMM NecuaHukaMy, TIMHaMH W OMOKaMH. Ha pa3mpiToit moBepxHOcCTH 
OMOK, B KOHTAKTe C OJIMFOMe€HOBbIMH CJIOAMH sasleraeT HeOOJIbUIOM TOpH3sOHT 
KEIBAYHBIX POCHOPHTOB, ONMCAHHIX paHee HEKOTOPbIMH HCCIeqOBaTeAMH Gare 
BplxObl 9THX OTJOKEHHH HaOMOMAlOTCA TAaK?Ke HECKOJIbKO CeBepHee, B OKpectT- 
HocTax c. JjappeBKku. 

4, OnMroueHoBble OTMOXKEHHA MPOCMEKUBAIOTCA B WpaBOM CKsIOHE p. 5. Hes 
cBeTaH Ha paccTosHuu Ooviee 10 km. B vacTHocTH, HWKHM MpaBi cKIOH JONH- 
ubl p. B. Hecperat, nporus c. Poguonospo-HecperaescKkoro, cy102KeH OJIMPOLeHO- 
BbIMH HaKOMJICHHAMM 3HAYHTeMbHOU MOWHOCTH. Paspes STHX OTMOKEHUH, XOPOMIO 
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B/DIBAIONIMHCA B OTMC4eHHOM BbIle OBpare, HMeeT cieLyIOULii XapakTep 
H3y BeBepx) (puc. 1): 
|) Tecku MCJIKOSEPHUCTHIE, SEJIEHOBATO-Cepble, OMHOpOMHbIe; tocTaB MecKOB 
/)-TlayKOHHTOBbIN; CpeAH TH2KeJIbIX MHHEPaJIOB HMeIOT OOVIbIIOe pacpocTpa- 
sie rpanaT, QMCTeH, UMPKOH, PYTHA, 9IMMOT HW OTYACTH CHJJIMMAHUT H CTAaBpo- 
| BHAHMast MOLIHOCTh MeckoB 10—12 m; 
)) TUMHbI TOHKOCONCTHIe, MaCTHUHbIe, TeMHO-cepbie, B BbIBETPeJIOM COCTOS- 
| WOKONaHO-cepble; MO OOnIemy OOmHKYy 
TlOpO[bI HANOMHHAICT H3BeCTHbIe Ha CeBep- 
-Kapxase riMubl MalikOncKOii CBHTBI; Coc- 
IPMN Oe eWIHMTOBbIN; B rIMHaXx COepXKUT- 
foOusbubti OpraHHyueckHi YIIMCTO-pacTu- norm 
HIM MaTepHadl, a Tak2Ke PbIOHbIe OCTATKH; 
lanka HaOoqatoTca § cbocopHTHu3upoBaH- 
| 3yObl AKYJI; MOUIHOCTh 6—7 wm; 
B) CepHu MepecsaHBalomluxcA WOKOMAaHO- 
SIX IJIMH H MeJIKO3CPHHCTbIX T€CKOB, JIH- 
OrHyecKH Tex Ke, UTO MH B HHKHHX POpH- 
Tax; Cpe STHX COeB 3aeraeT HeOOb- 
1, 10 40 cm, mpocuoH cBoecOpasHoli yep- 
[ HIPH BbIBeETPHBAaHHH HHTCHCHBHO 3eJ1e- 
[ HOHTPOHHTOBOH TJIMHbI. OOulad MOLI- 
Tb maukH 3—4 M. 
5. CapMaTcKue OTJIO*KeHHA CaraioT Bepx- 
O 4WaCTb CKJIOHa OHHbI p. B. Hecperali. f-:-: 4 : 
[M2KHUX TOPH3OHTAX, Ha KOHTaKTe commro- fii ite 
OBbIMH TleCKaMH H IJIHHaMH OHH ipescTaB- 
BI KOCOCJIOHCTBIMH CpeJHeSepHHCTbIMH Hi : 
(KOSEPHHCTBIMH UHCTO KBapIeBbIMH, HHO- EBS poleaCAeMateecsAi Paspes, 'Pe 
THUHBIX OTJIOMKCHHH MpaBoro CKJOHAa 
CHJIbHO OXpHCTbIMH TecKamu. Mectamu p. B. Hecperait. 
KH Te€peXOJAT B H3BECTKOBHCTHIe Mecua- 
H WH MWeCuaHHCTble JeTPHTYCOBbIe H3BECTHAKH C THNHYHOH CapMaTCKOH day- 
. DOpMbI 3aleraHHA STHX WeEMCHTHPOBAaHHbIX MOPO—OTYeTIMBO JIMH30BHJHEIe. 
Hepegko B cocTaBe 9THX MeCuaHHCTHIX NOpOA HaOsMOJaloTcA MeIKHe OOJIOMKH 
rmoro socdoputa. Cpequ Ts2KeJIbIX MHHepaJIOB IIpeHMyMlecTBeHHOe paciipo- 
AHCHHE HMEIOT JHCTeH, IMPKOH, CTaBPOJIHT, CHJIJIMMaHHT, PYTHJI H HJIbMe- 
. [panaT 4 SMHAOT B 9THX TeCKaX OTCYTCTBYIOT. 
[leckH CMeHAIOTCA WadKOH, MOWIHOCTbIO AO 7—8 M, IJIHTYaTbIX, MECTAMH KOH- 
IIMOHHbIX H3BECTHAKOB, TepeMeKalollHXCA C H3BeCTKOBHCTBIMH TJIMHaMH, 
Ke C THIMYHOM CapMaTcKOH dayHol. OOUlad MOMHOCTh CapMaTCKHX OTJIO- 
mu yocruraeT 10O—12 m. Hanuune u3BecTKOBO-JeTPHTYCOBbIX MeCUaHHCTbIX 
O] H AHH3OBH]HbIe (POPMbI HX 3asleraHHA YKa3bIBalOT Ha HECOMHeEHHOe Cylle- 
IBAHHe Mey CapMaTCKHMH MNOpOsaMH HW MOMCTHNAaIOWIHMH UX TuMHaMH 
IeCKaMH J\JIMTeIbHOrO TlepepbiBa. . 
epspiit, ocHoBHO docopuToBHI nmact (puc. 1, d-/) saneraeT B BepxHelt 
rH MOULHOPO HWKHerO TecuaHHcTOrO ropusoHTa (ropH30HT a), B 1—1,5 m 
fe INOKO/IaHO-CepbIxX PIHH. OTOT tact Poc*opuTOBON Py{bl, BbIAepKUBAACh 
fOULHOCTH, MpOcJexKUBaeTCA 10 NpaBpomy cKsoHy p. B. Hecperait na paccto- 
u jo 1,5 xm. WOxwunee c. Pogquonopo-HecBetaescKoro OH CKpbIBaeTCA MOf 
OBHaJIbHbIMM HaHOCaMH; CeBepHee TACT BIKJIMHHBaeTCA, KaK MH 3alera1oulHe 
le WOKONAaHO-cepble PIMHbI MalKONCKOrO OO/MKa. 
Bepxunit umact (puc. 1, p-2) mpocmer*KeH HaMH JIMUIb B CKJOHAX OTMCYeCHHOTO 
le oBpara. Ou 3avleraeT BbILe OCHOBHOFO rIMHUCTOLO TOpH30HTa (rOpH3OHT 6) 
[MW lauKH MepecaMBaiouluxca CelifeMAHTOBbIX TIMH H MeCKOB, BOS KOH- 
‘aC CapMaTCKUMM OTIO*KeHHAMH. MomHocTs repBoro PocopuToBoro MtacTa 
sOleTCA B Upeyemax 8—12 cM, MOM[HOCTb BTOpOro He TpeBpillaeT 6—7 cM. 
Jo maKpocKonMyecKOMy XapakTepy 9TO — TOHKOCTpyKTypHas, MOTHAs, 
yposuas cboctbopuToBad pyfa ONOKOBUAHOrO OOMHKa C SICHO  BbIparKeH- 
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HbIM paKOBHCTHIM 4310M0M. JIMub MecTaMH 9Ta PociaTHaA Nopoya MpOHNsaly; 
XOJaMH HJOAMHLIX OpaHH3MOB, 3alOJIHCHHbIMH TMeCYaHHCTbIM MaTepHadloy 
Oxpacka MOpogbl BNCBeXKeM COCTOAHHH WOKOaHO-OypoBatas; IIpu BbIBCTPEB iy 
HUM OHA CTaHOBUTcaA nouTH Senol, BcmeqcTBHe ONOKOBUAHOTO OOJINKa H CBR 
nol OKpackH aTy pyAy OObIMHO OTHOCHJIM K ONOKaM HJIM ONOKOBHAHBIM TIMHaky 
XOTA OObeMHBIM Bec e€ HECpaBHeHHO Oovlee BbICOKHH (2,31—2,42), yeM y THOM} 
HBIX On0K (1,1—1,8), Tlpounocth chocopHta HeBbICOKat, OHa CPpaBHUTEJIbhy 
JlerKO pacTupaeTca B appopoBok cTynke MW aeT TOHKY!O (pocbopuTHyt0 MYK} 

Muxpockonuueckue uccleqoBaHHAa OOpasloB (ocopuTa HHAKHErO U BepXHEl 
I1aCTOB NOKasasH, YTO OCHOBHAA Macca eT COCTABJIeHa MpO3payHbIM, YYTb Sey 
HOBATO-2KeJITOBaTbIM, 3€M€THO 3ePHHCTbIM (OcHaTHbIM MaTepHaJIOM, HeNOJApt 
3yIOuluM cBer. [loxa3aTedb IpesOMeHHA (pOcaTHOK Maccbl —B lipejesax 1 58245, 
1,584. B xauecrpe mpumeceli B cocTape docopuTa MpucyTcTByeT B 3aMeTHO 
KOM4eCTBE OTUETIMBO YeLyiuaToe riMHUcTOe BelecTBO. Mspeyka HadsOfaroTe)) 
MeJIKHe aJIeBPHTHCTHIe 3epHa KBaplla H rlaykonuTa. B oOuem Hep acTBOPHMBI 
OcTaTOK, KaK MOKa3asIM aHaJH3bl, KOJIeOJIeETCA B mpewedtax 20,06—25,80%, | 

SameTeH Tak»Ke CHJepHT, OObINHO peCTaBJIeHHbIM MeKHMH arperaTHbIMy 
3sepHamu. Uvncno mocneqHux, Ha OCHOBAHMH MMKPOCKONMYeECKHX MNOCUeTOE 
He mpespiuiaeT 2—3%. HaOstogatorces Tak2Ke TOHKME YaCTHUKH KaJIbUMTA, CO 
ylep2KaHHe KOTOPbIX,Ha OCHOBAHHM OOBEMHBIX ONpeseeHHH,He UpeBbiluaer 0,98) 
1,03%. Kak cujgepuT, Tak MW 4aCTHUKM KaJIbUHTa IPMypOyeHb! PlaBHbIM OOpasoN) 
K XOJaM HJOAHbIX OpraHH3MOB. 

Xumuueckne anansbl OOpasloB (ociaTHO pyAbl, OTOOPaHHbIX B eCTeCTBeH} 
HbIX OOHAKCHHAX, NOKasamM comep2xKaHHe P2Os Ho 22,80% (radu. 1). napupim) 
0Opa30M 3a C¥eT FIMHMCTOrG) 
BellecTBa B (cocbopuTe co 
Bepxunii doc- CPXXHTCA MOBbILWeHHOe KOA) 


Hmoxuni docctbopuTospili | 
naact oomacr —-s« SIM@Y@CTBO TJIMHO3eMa, KPeM- 


TaOnuma 1 


KomnonenTst HeseMa M MarHHa. TaKxe 5 
Mecnlrsihys| etenee melee MOBbILCHHBIX KOJIHMYeCTBAX} 
yCTaHOBJIeHa YyIrJIeEKHCJIOTA, 
of 0-19.84 (16°82 | 49° HS [og tgg CONN Rona toa 
SiO, : ; oTyactu (qo 2,5—3%) orHe-| 
Al,Og At 39) 115,28) | 7,46" | 7,60 (10530 cena Bude c 3%) i 
FeO 1,65 | 2,30 | 1,58 | 3,66 | 2,90 HAcpuTa ae 
Fe,O3 1,61 |.1,36 | 2,08} — AFA? KaJIbIMTa, OCTaJIbHOe ee KO= 
PO; 22,01 /19,78 22,71.) 21,43 |22,80  smuyecTBo (qo 4,5—5%) cme- 
CaO 30,38 125,06 [33,46 30,94 |25,62 yer paccmatpypaTh Kak 
MgO 1,34| 1,45] 2.21 | 4.30 | 4,20 
CO. 8/03 | 7:79 | 8147 | 8103 | 7:30  YIvieKucaory, cBasanHylo ¢ 
SO; 0,30 | 0,66 | 1,49 | 0,38 | 0,35  ocbaTHok monexysoli, uro, 
a ‘ 129 WORKER LCKC TaKHM OOpa30M, JlaeT KO3q- 
Th, 0 ; 02 | 0, HuueHT COsz: =(0,20— 
be 3 3,72 | 7,26 | 4,18 | 5,72 | 4,74 Hol ai pees ona 
€pacTBOPHMbIK ? ° 
octaToK 21,60 123,06 |20,92 |25,80 |20,06 1. MW. Bymmucxoro (#) noqo6- 


HO€ COOTHOIMeHHE STHX JBYX 
KOMMOHEHTOB XapaKTePHO JIMINb JIA PocpopuToB Tuna KypcKuTa. BosmoxHOcTb 
OTHeCeHHA PacCCMaTpHBaemMOH cocopuToBol pyfbl kK KYPCKHTOBOMY THNYy nNoz- 
TBepAaeTCA €€ ONTHYCCKHM MOBeeHHEM, a TaKKe 3HAYHTENbHO! ee pacTBOpH- 
MOCTbIO B Boje. IIpeqpaputenbubie HCC€OBaHHA Ha PaCTBOPHMOCTb MOKa3saJH, 
ITO 3a ON€Hb KOPOTKHH Me€pHOY OMbiTa 3HaYHTeIbHOe KOMHYECTBO Pocwata Tlepe- 
XOJHT B BOJHYy!O BEITAKKy. [loBpuueHHaa PacTBOPHMOCTb HocopuToBoli py Abt 
NOSBOMAET MpeAMONaraTb, YTO cofepxanue PocHata B pyle B CBEKUX HEBbIBeETpe- 
JIbIX TpOOax O2XKHO 3HAYHTeMbHO MOBbIMATHCA. 

CnekTpaJIbHbIM aHaJIH30M B CcocTaBe cbocopuToBbIx py] TakxKe OOHAap yXKeHbI: 
Ti, 1—1);. V(0,01), Sr (0,1), Cu (0,001—0,01). 

HaxonuieHve OMMCbIBaeMbIX IJIaCTOBO-MOHOJIMTHBIX (bocaTHprx Macc cseny- 
€T CBASBIBATh C UMCTO P[pPOXMMHYECKHMH IIpOLWeccaMy, pOHCXO/MBUIMMH B MelI- 
KOBOMHOH OOcTaHOBKe OJMroweHOBOrO Gacceliva. UctouxuKom docdbata, m0-BH- 
AMMOMY, ABJIAJIMCh pasaraBlMecH OpraHHyeCKHe MAaCchI, OOMMbHOe cojep2kaHue 
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DPbIxX elle COXpaHHJOCb B 3aJleralollux BbIIWe MHHAX MaiiKONCKOrO O6nHKa. 
Ipocmexkennpie Hamu Ha p. B. Hecserali doccbarupie pyybl MQKa3bIBaIOT, UTO 
€ppuTOpHH toro-BocTouHoro JfonOacca, TakHM OOpasoM, CYyIIecTBYIOT, KpomMe 
SCTHBIX KOHKPe€HHOHHO-KEJBAYHIX (POCPOPHTOBLIX MeCTOpOXenuli, TakxKe 
OPHTOBbIe PYJbl MOHOJIMTHO-llacTOBOrO THA. 

BIXOj[bl MOHOJIMTHO-IJIaCTOBbIX (OcOpHTOBbIX py JanHoro Hecseraes- 
TO MeCTOpO*KeHHA, XAPAKTEPH3YIOWNXCA JOCTATOUHO BbICOKHMH. KaueCTBeH- 
HW NOKa3aTeJIAMH, HECOMHEHHO 3aCJIyXXKHBaIOT BHHMAHHA H MOCTaHOBKH 3/[eCb 
bHeEHIHX MOHCKOBO-pa3BeOUHBIX padoT. «OnoKoBH bili» OOHK ONCbIBae- 
x (PocOpHTOB MO3BONAeT O%RUaTb, UTO! Ha Nepudepuiinbrx yuacTKax 10Fo- 
ounoro JlonOacca OyfyT OTKPBITbI HOBbIe MeCTOPOKeCHUA MOMOOHBIX MOHO- 
‘HO-I1JIACTOBBIX (OCHPOPHTOBEIX py. ONOKOBHHbIe» MOPOMbI, HO aHHbIM Mpej- 
STBYIOULUX UCCeAOBaTeWeH ,HMEIOT 3/{eCb BECbMa IIHPOKOe pasBUTHe Cpe Ma- 
T@HOBbIX OTJIOXKeCHHH, H HEKOTOpPble H3 HHX Ip Ooiee JeTaIbHOM H3y4eHHH 
‘YT OKa3aTbCA TAKUMH 2Ke (hocthOpuTOBLIMH PYaMH C ONOKOBUAHDIM OOUKOM, 
<M B HecBeTaesckOM MecTOpOxKeHHH. 


| 
Poctoscxui ua Jlony rocyyapcrBeHHblii yHHBepcHTer Tlocrynuuo 
um. B. M. Monortosa “31 X 1956 


HUTHPOBAHHAA JINTEPATYPA 


T. UW. By muucKuih, Hsp. AH CCCP, cep.-reom., Ne 1.(1954)...2 Bo. T..+ Bas 
abes, Mss. Joncx. nonutexu. uncr., 4,3 (1915), §C. A. Opexos, HM. A. Ulam- 
ii, TAH, 106, Ne 3 (1956). 
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THI POrEO/IOrH 


B. HW. PAX YLIEB 


O XEMOrFEHHOM KAPBOHATOOBPA30BAHHV B PEKAX 
APHAHON 30HbI 


(ITpedcmaeaeno akademuxom H, M. Cmpaxoeoim 27 XI 1956) 


Bompoc 0 BO3MOx%KHOCTH XeMOreHHOrO KapOOHAaTOOOpasOBaHHA B PeKaX AB 
JIMeTCA CHOpHbIM. Peeve STOFO BOMPOCa MO3BOJHJIO Obl HE TOJIbKO YYeCTh KOM 
YeCTBEHHOe COOTHOIICHHE Me@K]{y MepeHOCHMbIMH PeKaMH OOJIOMOUHbIM H XeMO 
reHHbIM KapOOHaTaMH, HO H Jasl0 ObI BOSMOMKHOCTS OOee OOOCHOBAHHO nay 
K aHaJIM3y KapOOHaTHOrO OasaHca COBPeMeHHbIX MOPCKHX OCaJ{KOB. 

Hamu Obl MOApOOHO H3yYeHbI MHOPOYMCeHHbIe MpOObl COBPeMeHHbIX pyc} 
JIOBbIX OCA{KOB IpHycTbeBbIx YacTeli pp. Jlona u Bonru. U3yuenue kapOonatt 
HOH “aCTH 9THX OCAKOB, a TaK}Ke€ 3HAKOMCTBO C HMMeIOWNIHMHCA MaTepHaslaM 
10 peKaM Cpef{HeasHaTCcKOrO TuHMa (?), TO3BOJIMJIO BLIABUTb XapaKTepHbIe MOPCo 
OrMuecKne THIMIbl XCMOreHHOrO KapOOHaTa, HM TEM CaMbIM OTBETHTb Ha BOT|pod 
© X€MOreHHOM Cajke KapOOHaTOB B pycjlax PeK apHHOH 30HBI. 

B w3yyeHHbIX MpoOax HapsAyy C THIHYHbIMH CPOpMaMH KOJIMYeCTBEHHO pe 
oOsaaiollero B OCay{Kax OONOMONHOrO CaCOs BcTpeyeHbI OU€Hb MeJIKHE HTOJIb 
yaTble H IvJlaCTHHYaTble KPHCTaJJIMKH, CPepOMHTbI H OOMMTbI KapOoHaTos. 

Mrompuatple KpHCTasWJIMKH MpecTaBseHbl TOHKMMH Y]JIMHeCHHbIMH «HPOsOU- 
KaMH» YeyeBHIeoOpasHoH dopMbl, pasMepom oT 0,001 yo 0,003 mm (puc. 1). 
[]nacTuHuatble KPHCTaJJIMKH UMeIOT BH Y3KHX MpAMOYFOJIbHHYKOB, OOsaato- 
IMMX IIPAMbIM MOracaHHeM OTHOCHTEJIbHO yIHHEHHA, pasMepOM OKOMIO 0,005 mm} 
(puc. 2). 

CepouMTbl MpefcTaBJeHbI OYHb MeJIKHMH OKPYIJIbIMH OOpas0BaHHAMH, 
WarolluMH TIpH CKpelleHHbIX HHKONAX TeMHbIM KpecT (puc. 3). Pasmep ux He 
Oomee 0,002 mm. 

OouWHTbI BbIPAXKeHbI KPYTJIbIMH HW OBAJIbHbIMH TebILaMH C OTUCTJIMBbIM KOH- 
WeHTPpHYeCKHM CTpOeHHeM. OOnIdHO HaOsIOMaeTCA He Oomee [IBYX-TpeX KOHILCHT- 
POB, CJIOXKCHHbIX TOHKO3CPHHCTbIM KapOoHaToM (puc. 4). Pasmep ooHTOB OKOJO 
0,002 mm. Cya1 10 H3MepeHHDIM MOKasaTeAM NpesOMieHnsa, raOuTycy KpucTaJ- 
JIMKOB H yracaHulO Bce 9TH (OpMbI NpHHafwexKaT aparonuTy. 

CoBepileHHO aHaJIOrHYHbIe HPOMOYKN M OOMHTbI aparoHUTa OblwIM OTMeYeHBI 
H. I’. Bpogcxoi 8B mytu, BHOcuMoli B ApanpeKoe mope Amy-Jlappeii u Cpip- 
Jlappet ('). 

OOpasoBanve aparoHHTa CBA3aHO YaCTHYHO C XHMHYeCKON cayKolt CaCOs 
B Mpefelax BOLOTOKa pekK, YaCTHYHO MOXET ObITh OGycOBNeHO Tepepacmpeje- 
JleHHeM KapOouaToB B camHx ocayKax. IIo qaHHpim H. M. Crpaxopa (1,2), oco- 
OeHHO OarOMpHATHBIM B 9STOM CMBICIe KapOOHATHBIM PpexHMOM OOlaqatoT 
PpeKH, HH2KHee TeyeHHe KOTOPHIX paclONaraeTcA B apHAHOH 30He (Bora, Jon, 
JiHemp u jip.). 

B HH30BbAX MepewceHHbIX pek CaCOs B Temm0e Bpema roa Bcerjla HaXxo- 
quTca B chase Oonee HM MeHee peskoro nepecbienua. CrpyKtypa wWenounoro 
pacTBopa 3fecb AO TOrO ympoljaeTca, uTO HOCHTeemM CO3 ocTaeTca muWb Ca. 
OTO M MpeqonpeesMMO BOSMOXRHOCTH XHMMYeCKOFO OCaxKeHUA HeKOTOpOH a- 
cTH CaCOs, pacTBopeHHoro B Boge yxKe B Ipeylemax BoqoTOKa. 

Ham naOm0eHua moKaspiBaloT, uO HaHOomee OarOMpHATHBIMH yuyacTKa- 


_j_1— 
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Puc 1. Puc. 2 


Puc. 1. Vronpyatbie KpucTamMKH KapOonata (//), HHKOMH cKpemleHbI. 680X 
Puce. 2. IInactunuatble KpucTaiamKu KapOouata (//), HHKONH cKpemleHbl. 680X 


Puc. 3 Puc. 4 


9) 


Puc. 3. Ccbeponuts! Kap6onata (C), HHKOMH CKpellleHbl. 680 
Puc. 4. OonutTEl KapOonata (O), 6e3 aHanusatopa, 680X 


.H, 144, Ne 1, Panyuies 


| AIA XMMHYECKOFO OCaKNeHHA KapOOHATOB B PeKaX ABVJISIOTCH MeJIKOBOJHBIC 
aCTKH IMIPHPYyCJIOBbIX OTMeJeli. 

B 3OHE MEJIKOBOJ[bA TeMNepaTypa BO/bI B M@XKeHb BBIIe, YEM B IIpHCTepxHe- 
M 4acTH IWIeCOB H B HaHOoulee rlyOokuxX Hx MecTax. K Tomy Ke B 30HeE Men- 
BOMbA HaOIOaeTCH MH OOMee BbICOKAA MYTHOCTb BOJbI, Npeonpesensniomas 
WIHYHE 3eCb KPHCTaJIH38alHOHHbIX IeHTPOB. 

Hronouku yeyresniecdpasxoli PopMbI, NOAOOHHIe HAaLIHM, BCTpeyeHbI B Kap- 
ate Baramckoi ormeu (°), B ocayqKax ApambcKoro mops (!), npw4em Onn 
\CCMaTPHBAaIOTCA KaK OOpasoOBaBLUHeCA XHMHYeCKHM TyTem. 

Ananormunbie HPONOYUKH HW MlaCTHHOUKH Kap6oHaTa ONMcaHbl B ocayKax 
3. Banxau (*), KapOonaT KOTOporo AOCTOBepHO XHMHYECKOTO NpOHCxoxKeHHA. 

B wuTepatype HuMeIOoTCH yKa3aHHsA Ha psi ONbITOB, NOCTAaBIeHHbIX B JlaGo- 
ATOPHH CpaBHHTeJbHOK JHTOMOrHH AH CCCP no uckyccrBennoli cayKe CaCOs. 
pH 9TOM KapOOHaT BbillajlaJ H3 HaCbILeHHbIX paCTBOPpOB B opme <«Hro- 
yyeK»(?). 

CBxa3b H3 KapOOHaTHBIX OONHTOB H CPepOMMTOB, CONApyKeHHbIX HaMH B pyc- 
BOM asOBHH Jona u Boru, c AuareneTHyeCKHMH MpoleccaMH HeCOMHeHHA. 
O-BHAHMOMY, aHaJIOrHYHble MpOWeccbl MPOHCXOAAT H B [\pyrHx peKax apHyHOH 
JHB. 

TakuM 00pa30M, B HH30BbAX PeK, MPOTeKalOUMX B apHAHOM 30He, Mpoleccbl 
eMOreHHOrO KapOoHaTOOOpa3s0BaHHA Oe38yCOBHO HMeIOT MeCTO. 

MopdonornueckH 3TOT KapOOHaT HHYeM He OTIMYAeTCA OT aHaJIOPHUHbIx 
OPM KapOOHaTOB, H3BeCTHBIX B COBPCMeHHbIX MOPCKHX Oca{Kax. Ilostomy mpH 
3YYCHHH MpOleccOB X€MOreHHOrO MOpcKOrO KapOOHaTOCOpas0BaHHA BCera 
ayO MMeTb B BHJY peuyHOH puBHOC BellecTBa. IlocmeqHee OOcCTOATEMbCTBO 
SOO€HHO BaXKHO, TAK KaK 3HAUHTeIbHaA YaCTb KapOOHATOB B MOPCKHX OcaJ- 
AX, CUHTAIOMLAACA Pe€3YAbTAaTOM MeCTHOrO XHMHYECKOFO OCaKeHHA, NO CyTH 
ola B pAjle clyuaeB MpescTaBsAeT COOOH HaCTOAMMH aJJIOXTOHHbIM MaTepHad, 
Opas0BaBlUHlicA B peKax. 


HosoyepkacckHit NMOJIHTeXHHYeCKHH HHCTHTYT Iocrynu0 
um. Cepro Opy2KoHHKH3e Ld Xie L956 


HWHTHPOBAHHAS JIMTEPATYPA 


Pele Vie Can Das xO Bs Cos. mee, ANE Ie =I YA, All > WN, Eke ceil eco is, 
.T. Bpogekaas nu ap., OOpasopanve ocazkos B coppeMeHHbIx Bonoemax, M39. AH CCCP, 
954. 3 E. M. Thorp, Calcareous Shallow-water Marine Deposits of Florida and the 
ahamas, Carnegie Inst., Washington, publ. Ne 452 (1935). 
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MHHEPAJOIH 


J. 11. PPHPOPbEB 


IPAMbI HA KBAPI[AX B BEPE3SOBCKOM 30JIOTOPYAHOM 
MECTOPO)KAEHHH HA YPAJIE 


(ITpedcmaeneno axademuxom JI. H. IHllep6axoeoim 16 XI 1956) 


B Bepe30BcKoM 30JIOTOPYTHOM MeCTOPOXKJeHHH, ABJIAIOWLEMCA KJaccHi 
YeCKHM IIPHMepOM JICCTHHUHbIX KBapleBbIX 2%KHI (7, °), B 2KHAaX HMeIOTCA MHOM 
POUHCJICHHbIe MOMOCTH pasHOH *OpMbI H BeJIMUYHHbI C BbICTABJIAIOWLMMHCA B Hil 
POJOBKaMH KpHCTaJJIOB KBaplla, OOpa30BaBIUMXCA pH Mpowecce Apy3osorel, 
pocta (°, 4). B momocTax BcTpeyaloTcA B TOM HJIM HHOM KOJIMYeCTBeE PasJIHUHBIG 
MHHepaJibl, HapacTaiolwe Ha KBapll, a TakKe 3aMOJIHAIOUMe TpellHH 
B X%KHJIbHOM KBaplle H KPHCTamaX KBaplla HM OTUACTH 3aMellarollne (BEITeC} 


TeTpas{pHT H TaJleHHT. 

Ha romoBkaX KpHCTaJJIOB KBapla, HAXOJAWIMXCA B MOMOCTAX, 3aM0JIHeHHBIX 
CYJIb*bHAHEIMH MHHepaslaMH, MHOrHMH HaOwiofaeTca sdpekTHO BbIpaKennas 
ckyJblitypa (pwc. 1 u 2), OOf3aHHaA Pa3BHTHIO Ha TpaHAX KPHCTaOB CH 
cTemMbI wpamos. Mccneqopanuve TakOH CKYJIbIITYpbI HW HaOMOeHHe Hay KBapwaM 
HM COMYTCTBYIOWMMH MHHepasiaMH MOKa3bIBaeT, YTO OOpa3s0BaHHe LIpamMoBO 
CKYJIbITYpbl NPOW3OLULIO Ip BOSeHCTBUM Ha NOBeEpXHOCTb KPHCTaJJIOB KBaplia 
raleHuTa HIM TeTpas(qputTa, Korga nocwequve JBa MHHepala NO_Beprasmucbi 
MaCTHYeCKOMY TeYeCHHIO MO BAMSHHeM TeKTOHMUeCKUX CH (TaKOe ABNeHHe 
C MHpHTOM HaOsI0,aTb He MpuUOCD). 

IIpoaBleHHA TeKTOHMKH 3aMeTHbI Ha BCe€X MHHepasax OepesoBCcKHX 2K 
B BHe pasJIHYHbIX JepopMal\wH, MpwMyeM ycTaHaBJIMBaeTCA, YTO Fectbopmalnu 
IIpOHCXOAWIH HeOAHOKpaTHoO. 

IIpexye Bcero B KpHCTayax CaMoro KBaplla HaGmOfaeTCH pasBuTHe cH- 
CTEMBI 3aJICYCHHBIX TPe{HH (°) BOOT YO COOpas0BaHHA 3a C4eT «KOpHeli» Kpuc- 
TaJJIOB MOJIOUHO-OeOrO X%KHbHOrO KBapiia (°)*. BepoaTHo, sTO aABeHHe B 
OCHOBHOM IIpOHCXOJMJIO B CBA3H C OOpa3sOBaHHeM B XKuAaX CybusOB, Tak Kak 
pasBuTHe CYyJIbPUYAHOH MMHepaIH3alHH cpequ KBaplla ABHO WO MO HameueH- 
HbIM TEKTOHHKOM MyTAM (paccMaTpHBaeMbI IpOWecc MpOUCXO_UT, Kak H3Be- 
cTHO (°), B yCHOBHAX pacTaxeHHA). Ognako cBOOOQHO BBICTaBIAIOMIMeECA B 
MOMOCTH TOMOBKM KPHCTaMJIOB KBaplla COXpaHAIOT B 3HaUHTeJIbHOL Mepe CBOIO 
IIpO3pauHocTb. 

Tlocne BbIjeeHHA B NOMOCTAX cpeqH KBapla cysbPpuyHEIx MHHepaJiOB 
CHOBA IIPOHCXOMHIH NepopMalluH (3fecb He paccMaTpuBaeTcH BOMpOC oO JeopMa- 
WHAX BO BpeMA OTMOAKCHUA CysbusoB). Kak yxKe OTMeYaNOCb, OHH NpOABHJIMCb 
B MHTepecylowWlu4X Hac CilyyaAX B BUJe WacTHYeCKOrO TeyeHHYA TaeHuTa HU 
TeTpasputa B TBepOM COCTOSHHH. 


_  B MecropoxkeHH HMeeTCd B He3HaYHTeIbHOM pasBHTHM uM Apyroii, Tl€pBHYHO 3aMyTHeH - 
HbIM KBapy (”), OOpasoBaBlIHicA nosqHee rimapHoro KBapua (4). 
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Puc. 1. Kpuctana KBapua co WwpaMaMu Ha rpaHaAX MpH3MbI H poMOo2ApoB, HaHeceHHBIMH Favie- 
HuToM. B ywentpe — rpaHu, BcTpevaBllHe NOTOK raseHHTa, 10 cTopoHam — Goxosple rpanu. H. B. 


Puc. 2. Kpucrana KBapua co IWpaMaMH Ha rpaHAXx 
IpH3MbI, HAHeCeHHBIMH TeTpasipHtom. CBepxy—rTeTpa- 
aapur. H. s. 


JIAH, r. 114, Ne 1, [puroppes 


= SaNONHABLUHH MOJIOCTH Cpequ KBaplla, B HCCuIe{OBaHHbIX IpHMepax 
BOHAYAIDHO Obi MpelcTaBeH KPYNHbIMH KpHcTasWIMYeCKUMH 3epHaMH 
TMYHHOW AO eCATKa CaHTHMeTpoB. Takue BbIJeeHHA rasleHwra COXpaHHJIHCb 
JEMKUX CHYYAAX, a OObUeli YaCTbIO MHHEpad OKa3sbIBaeTCA Je*opMupOBaH- 
M, BIWIOTh O OOpasoBaHHA THNMYHOM CTpyKTypbl MpOKaTaHHoro Metavlia 
SBECTHOK MH BO MHOPHX APYrHX MeCcTOpOxXjeHusx(§))*. 

PaneHuT mpotTeKal Mexqy FOJOBKaMH KPHCTaIJIOB KBaplla, OKa3bIBad Ha 
BEPXHOCTb KPHCTaJJIOB Mpexkye BCerO MexXaHH¥ecKOe BO3selicTBHe — OHO 
buKkcupoBaHo B BHe OMpeseseHHOrO pacnoOOXKehuA WIpaMoB, C HCKJIOUH- 
IbHOH HarvIAHOCTbIO OTMeUAIOUINX HallpaBJleHHe JBH2KeHHA MOTOKa rasenuTa 
ac. 1). Oquako. XapakTep NOBepXHOCTH MHHepasla POBOPHT He TObKO O Mexa- 
YeECKOM BOSJeHCTBHH, HO H O pacTBOpeHHH KBapla B MeCTaX erO KOHTaKTAa 
‘asleHHTOM. B camom Jleyle, KBapI[eBbI€ KPHCTAaJVIbI HMEIOT CHJIbBHO 3aKpyrvieH- 
le peOpa H BeplIMHbI (YTO OblO 3ameyeHO B Bepe3opcKOm MecTopoxKeHHH 
ee cTa eT Hasay (")), IpHyem cTeleHb 3aKPYIJICHHOCTH He 3aBHCHT OT TOFO, 
_ BCTpeyHOM HIM Ha TbIIbHOH MO OTHOWeHHIO K MOTOKy raseHHTa CcTOpoHe 
(COJIOMKEHbI COOTBeETCTByIOWIMe YacTH KpHcTam0B. Lpampl mpey_cTaBuAtoT 
Oo He IIpOcTO MeXaHHYecKH HaHeCeHHbIle WapalHHbl — OHH Ha BCeM IIpOTs2xKe- 
[d B CBOeM I1OMepedHOM Mpodusie TakKe 3akpyrJieHbl H B OKOHYAHHAX HMeIOT 
HOCHTeJIbHO IIpaBHJIbHble (POpMbI, KaK Obl OTBeYAaIONHe TpaHAM POMOOSPOB 
apila, XOTH OT WIpaMOB Ha FOHHOMeTpe (KPHCTaJVJIbI HCCJIEOBaIHCb COBMECT- 
yc HM. V1. UWladpanosckum) He nouyuaeTca KaKHX-JIH6O CHPHaJIOB, 3a HCKJIIO- 
HHe€M pe3KHX 3HaKOB rpaHeli IIpH3Mbl, 3aMC4eHHbIX Ha WipaMaX B yuacTKax 
. MOUTH YTOpH30HTaIbHOroO pacnonoxKeHua (puc. 1 caeBa, seBaH 
aHb pOMOO9J[pa); TOHHOMeTpHuecKaHh KapTHHa He WMeeT CHIHAaJOB 

Bue Jy4el, CTOJIb XapaKTepHbIX JIA OKPyrvbIxX (opm pacTBopeHHA 
mapua (2). 

TetTpaspuT pH TeyeHHH MO rpaHAM KBaplla OCTaBJIAJ WIpaMbl, HMelowHe 
JIee M€XaHH4YeCKHH XapaKTep (COOTBeETCTBEHHO C TEM, NTO 3TOT MHHEepas 3Ha- 
TeJIbHO Ooslee 2KECTKHH, YeM raeHuT (7°)), HO H 3]leCb B H3BeECTHOH Mepe TIpo- 
HJIOCb paCTBOpeHHe KBapla, LWIpaMbl TaK2Ke He€CKOJIbKO CIryiaxKeHbI H B 
TAX OKOHYAHHA UMelOT (OpMb!, OH3KHe K TpaHAM POMGOO9IPOB KBaplla 
uc. 2). 

O pacTBOpeHHH KBaplia B MeCTaX KOHTAKTA C Jlec—POpPMHPOBaHHbIMH TaJleHHTOM 
IM TETPa2,PHTOM TOBOPHT H TO OOCTOATEIbCTBO, YTO 3aKPYIVIeHHA KPHCTAJJIOB 
apila B COCeqHHX MOMOcTAX, rye HeT Ae*POpMHPOBAaHHbIX CYJIb*PUAOB, He Ha- 
roylaeTca. 

VutepecHo OTMeTHTb, YTO TeYeHHe TeTpadpHTa OblIO cO*wKHee, YeM FaJe- 
iTa, KaK 93TO (HKCHpyeTcA B Bue H3rHOOB CHCTeMbI UIpaMOB B lpeje- 
\X OHOM rpaHH KBaplla, paBHO KaK HM CYyKeHHH M paciluMpenHu Wpamos, 

OTNH4He OT KapTHHbI OOTeKaHHA TaJIeHHTOM BbICTAaBJIAIONIMXCA TOJOBOK 
apita. 

Pa3sHula B MOpPOOrHu WipaMoOB Ha KBaplle, HaHeCe€HHbIX TaJIeHHTOM H 
Tpas[PHTOM, HaGsOfaeTCA He TOKO IPH pasfeIbHOM UX BO3eHCTBHH Ha 
api, HO HM B TeX 4acTbIX CyYaAx, Kora 06a MHHepasa, HaXOjACb BMeCTe 
OHO MOMOCTH HU MOABepradch JaBIeHHIO, YYaACTBOBAJIH B OOUeM ABWXKeHHH. 
ra, CYA 10 Wpamam H CTpOeHuiO arperaTOB MHHepaoB, Oomee MacTH4YHbIH 
JIGHHT MpOTeKasl paBHOMepHO, a OTHOCHTeIbHO KeCTKHM TeTpadqpuT «sany- 
BaJICA» B TaJieHHTe WH COBepllal CORKHY!IO TpaeKTOpHio, ITO HM PUKCHpyeTcA 
OTBETCTBYIOINHM paciOjlOx%KeHHeM LIpaMoB. 

O6pasoBanue IIpaMOB Ha KBapll€ ABJACTCH JIOOOMbITHLIM MOMCHTOM B TeHe- 
YeCKOM HCTOPHH 3ZTOTO MHHepasia, KOTOpad «3alIWCaHa» B Bue PasJHUHbIX 
OABJICHH TeEKTOHHYeECKHX JBHXKeHHM Ha MHHepasiax — KaK Ha CaMOM KBap- 
TaK MW Ha ero CiyTHHKax. 

CneyyeT OTMeTHTb, UTO JIA KBapla ONMCAaHbI HM WIpaMpl (WapaliMHbl) HHOTO 


? 


* TIpu omucanuu OepesoscKoro rasleHuTa B JMTepaType AepopMalluH MHHepata He OTMC- 
oTca (°,1). 
183 


reHe3Hca — MOJYUHBIHeCA Np MayleHHH OOOMKa OfHOrO KpHCTasla Ha JY 
roi; BOIb TaKHX WapalvH pasBHBaloTCA «LWpaMOBble BHILMHAJIH» (°). 


JleHuurpaycKHi TOpHbI WHCTHTYT Tloerynu.10 
15 XI 1956 
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MAMEOHTOJ/JIOIH ff 


r. B. BYKAJIOBA 


O HOBOM POE ®OPAMHHHOEP H3 AJIBBCKHX OTJIO)KEHHH 
CEBEPO-3ANAHOFO KABKA3A 


(ITpedcmaeneno axademukom C. H. Mupoxossim 20 II 1957) 


IIpu o6pa6orKe HwkKHeMeNOBLIX pa3spe30B BepxoBbs p. Ayesroli, palioHos 
KaOapjuuckoro nepepasa u roppi Inuse (cOoppr B. A. Mpoccretima) B KommureKce 
APT JHOTHHHPOBaHHbIX aJIbOCKHX POopaMHHHdep Opiiv COHapyKenbl OPHrnHadb- 
able (POPMbI, KOTOPble HE YJaJIOCb OTOXJECTBHTb HH C OJHHM H3 H3BeCTHBIX po- 
qos. B cusy ux cBoeoOpa3Horo CTpOeHHA MBI BbIJeIMeM HX B CAMOCTOSTEJIbHBII 
pog Globivalvulinella gen. nov. cemeiicrna Trochamminidae. 

Vmeroulniica MaTepHadl MOKasbiBaeT, YTO B MOMCTHAIOUIMX alTCKHX Hi B BBI- 
MeeKallHX CeCHOMAHCKHX OOpas0BaHHAX NOMOOHbIe (POPMBI OTCYTCTBYIOT. Crpa- 
THrpaduyeckoe paciipocTpanenHe MpescTaBuTenel pola rnoOuBabByJHHeEMIA 
Ha ceBepO-sanaqHoM KapKkase oOrpaHHueHO asIbOCKHMH OTJIOXKeHHAMH. 


Cem. TROCHAMMINIDAE 
Pog Globivalvulinella gen. nov. 


Tun poya Globivalvulinella grossheimi sp. nov. npoucxoquT u3 ambOckux 
OTIOMKEHHH ceBepoO-3anaynHoro KaBka3a. ; 

Auaruos. IJIpu3uakamu, onpesenAioWIHMH pO, ABJIAIOTCH: pacmoo- 
KeHHe KaMep B [Ba CM@XKHBIX PAJla, 3ABHBAaIOWLHXCA MJIOCKO-CNHpaJIbHO ¢ OOpa- 
30BaHHeM IlapOBHAHOW paKOBHHbl; WjesIeBHAHOe YCTbe, paciOsaralolleecA B OCHO- 
3aHHH MOcMeHeH KaMepbl B CpeHeH YaCTH HEBbICOKOH YCTbeBOH MOBepXHOCTH; 
ArPJMOTHHHPOBaHHad CTeHKa PaKOBHHBI. 

Onucaunve. Pakopuna wapoobpasHad, HHBONIOTHaA. Llapopuyupie Ka- 
MePbl pacMOslaraloTca, yepeyAcb, B Ba CMCXKHBIX pHa, 3aBHBalOlWHXCA MWI0Cc- 
<O-ClIMpaJIbHO. Ilo HampaBJIeHHIO K YCTbeBOMY KOHILy KaMepbl MOCTeIMeHHO yBe- 
IHUHBAIOTCH B PasMepax, IIPHYEM 3HAYHTeJbHO BOSpacTaeT IWMpPHHA MOCeAHUX 
<amep. YcTbeBad MOBepXHOCTb CaOOBbINyKIaH, OOpasoBaHa CTeHKaMH JByX 
1ocleHHX Kamep. BpicoTa ycTbeBOl MOBepXHOCTH COCTaBJIAeT NPHOJH3SHTEIbHO 
‘peTh MaKCHMaJIbHOrO J\HaMeTpa pakoBuHbl. UlenepuqHoe ycTbe pacnomoxeHo 
; OCHOBaHHH MocseyHelH KaMepbl y BHYTpeHHero ee Kpas. PakoBuna arrsioTu- 
jMpOBaHHasd. CTeHKa OHOCOHHAA, TOHKOSEPHHCTaA, KpeMHeBad, Ceporo Beta. 

Cxema cTpOeHHA PaKOBHMHbI POOHBAJbBYJMHEJ MpHBeyena Ha puc. |. 

BospactT. AnbOckuh spyc. 

3ameuaunua. Ilo xapakrepy pacnonoxeHua Kamep (TeKCTYJIApHA, 
KPYUMBAIOMaAcA OT HavasIbHOH KaMepbI MO HallpaBseHHIO K YCTbeBOMY KOHILy) 
IpeCTaBHTeIM STOFO pola HaMOovbUlee CXOJCTBO HMeIOT C BUaMH posa Glo- 
yivalvulina Schubert, 1920. [locmeqHue U3BeCTHbI H3 KAMeCHHOYFOJIbHbIX OTJIO- 
KeHuli Pycckoli nmatopmpt (2), 3anaquol Esponpi u CUA (7), mepmckux oTv10- 
KeHUMi SrelickHx OcTpoBoB u OcTpoBa Kumipa (7), a Takyke 3 BepXHeH NepMy 
‘epepHoro Kasxasa (?). 

Vimes o6ulee cxOcTBO B CTpOeHHH pakOBHHbI, MpesctaBuTetn poyxos Glo- 
ivalvulina u Globivalvulinella ormuuaioTca CBOeOOpasHbIM CTpOeHHeEM YCTbA 


| CTCHKH: 
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Y pakoBHH Male030icKHXx TIOOMBAIbBYIHH CTeHKa HMeeT TOHKOSCPHUCTYK 
cTpyKTypy, HHOrga C JYYHCTbIM COeM, PasBHTbIM MO CelTaM. a H€KOTOPbI> 
BHOB «3epHUcTbIi cwoh AudpepenuupyeTca Ha Ba COA PaSJIHMHOM SePHU 
cTOCTH, IpHueM Ooulee TOHKO3CPHHCTHIM, TEMHbIM, JIeKUT K BHYTPCHHCH MOBCpx 
HOcTH Kamep. Y TakHx POpM HepeJKO TakxKe OplBaeT XOPOLIO PpasBUT BHYTPeHy 
Hui creKOBaTo-my4ncTE croli» (2). [lowra mapooOpasHbie paKOBHHbl i 


IWMpOKOOBaJIbHYIO YCTbEBY!O IIOBEpx-+\ 
| 


HOCTb, CJlerKa BaBJIeHHY!0, OOpaso 
BaHHYIO HapyKHbIMH CT€HKaMH JBY 

mocieqHHX Kamep. YCTbe Pacnonor, 
2KeHO HECKOJIbKO Bbuille WeHTpa yCTbe+ 
BOM IOBePXHOCTH, IIpocToe, NMapav-l 
JI@IbHOe MepesHeMy Kpalo, HH TacTal 
-c 3y6om (ycTbeBoli MeperopogKon) BOl 
BHYTpeHHelH momocTu. IlocneqHHhl 
OTTOpaxKUBaeT YCTbeBYIO IUleJlb O 
BHYTpeHHeH YaCTH, HIM «BOPOHKH»,) 
Puc. 1. Cxema crpocuua pakosuH rmo6uBaibBy- UpeCTaBsArOWleH MycToe MpocTpak-) 


JHHest: A — Buc OproulHo croponbl, B—su CTBO, OTKPbIBalolleecA HHKE yCTbe-}: 


cooky; D —quamertp pakoBuHbl, T —ToMMMHa poy meu (yCTbeBoe yrulyOuleHHe). | 


pakOBHHbI, y — ycTbe, B — BbicoTta nocseqHero IbBV-» 
o6opota, 6 — BbIcoTa MoceqHeH KaMepbI, uw — Y HWKHEMCJIOBBIX IIOOMBAIbBY 


WHpHHa MocmeqHeH KaMepbl, O — AMHaMocnen- JIMHEJJI CTeCHKa OWHOCNOMHAaA, TOH-} 

He KaMepbI KO3epHUcTan. CmaOoBblllyKad VCTbe- 

Bad MOBepXHOCTb OOpaso0BaHa, Kak} 

uly mMameo3s0HcKuX TrOOMBabBYJIMH, HapyXHbIMH CTeHKaMH ByX Tocweg- 

HUX KaMep, HO 110 BbICOTe COCTaBJAAeT TOMbKO !/, OT MAKCHMAaJIbHOrO J\HaMeTpa } 

PpaKOBHHbl (B OTHE OT MaseO30HCKUX (OpM, Y KOTOPbIX BbICOTa YCTbeBOH MO-} 

BePXHOCTH COCTaBAAeT IpHMepHo 3/, OT MaKCHMaJIbHOrO J\MaMeTpa PaKOBHHBl). 

Ycrbe y [OOHBaIbBYJIMHEI MpocToe, uMeeT BHA We M pacnosox*Kexo y| 
BHYTPeHHero Kpas MOceqHeH KaMepbl. 

B 1945 r. Petxenb (7) Ha OCHOBaHHM JOMOMHHTeIbHBIX HCCMeQOBAHHH a 
KpHTH4eCKHH OO30p BuxoB poga Globivalvulina. Ilo ero MHeHuIO ri00MBaJib- 
BYJIMHbI IIpeCTaBIAIOT H3OMOpdHbIe arrJOTHHHPOBaHHble PaKOBHHBI KaccHyy- 
HH. [[naMMep, OCHOBbIBaACb Ha MIPOBeeHHbIX e10 UCCIeOBaHHAX MOP*oOrHA 
PaKOBHH rl0OuBaJIbBysHH (°), MpefmaraeT OTHOCHTb pox Globivalvulina xk ce- 
meliictBy Cassidulinidae, B3aB 3a OCHOBy XapakTep pacmom0xKeHHA Kamep, 
«XOTH YCTbe MaJleOSOHCKHX (OPM He rapMOHUpPyeT C TeM, UTO HMeETCA B STOM 
cemelicTBe». PasiMuHe B CTpOeHHH ycTba y TuOOMBaJIbByYAMH UM KaCCHAYyJIMH 
I]namMep CKIOHHa OObACHHTb 3BOTIOMMel MOcMeqHerO Ha MpOTH2KeHHH OOJIb- 
moro OTpesKa reoJlOrMyecKOro BpeMeHH (OT BepXHero NMaweo30a JO BepxHero 
Me€3030A, KOrla MOABJIAIOTCA MepBble WpeCTaBHTeIM KaccHyyauHHy). TIpu 
STOM aBTOP YMaJIUHBaeT O pa3JIHYHH MMKPOCTpyKTyp CTeHKH y 9THX POOB: 
rOOMBAJIbBYJIMHbI HMeIOT CTCHKY TOHKO3ePHHCTY1O, KaCCHAYJMHbI %Ke — pa- 
HaIbHO-syuuctyio, [[puHuMad BO BHHMaHHe H3JIO%KeHHOe, Mbl CUYMTAeM ‘OLLIH- 
OOUHBIM OTHECeHHe TIOOMBaJIbBYIMH, a TakKxKe HW PIOOMBANbBYMHEN K KaccH- 
AYIMHUaM HW ‘BMONHe COrmacHbl C TEM UCCeOBaTeNAMu (1-5), KOTOpbIe OTHO- 
caT po Globivalvulina k cemelicrsy Trochamminidae. 


Globivalvulinella grossheimi gen. et sp. nov. 
PC ee 


Yonorun Ne 15—2/56 u naparun Ne 16—2/56 xpaustca B MukponameourTo- 
norMyeckol Jlaoopatopuu BHMTHH. Cesepo-sanagqupiii Kasxas, ropa ILluse, 
TeMHbI€ HeKapOOHAaTHBIe PIHHbI. aslbOa. 

Onucanuue. Pakopuna wapoBuquai, wHBOmOTHaA. Kameppi pacio- 
JlaratoTcd, YepelyAcb, B [Ba CMeXKHbIX Psa, 3ABMBalOMUXCA NMOCKO-CIMpasbHO. 
Kamepbl HavambHoli uacTH mapooOpasuuie, Goee NO3HHe — BbITAHYTBIEe, 
cyOoBaybubie. PakoBuHa O6pa3soBaHa 2—2,5 o6opoTamu cnupanu. B KaK]OM 
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°O XOpOWIO BHAHO Ha _ mone- 
®4YHOM CeYe€HHH paKOBHHbl. 
OCN€IHAA COCTOHT H3 20—22 
Mep. BuyTpv Kamepbl sarlouI- 
2Hbl MaccoH THMa JleHKOKCce- 
. Pasmeppr Kamep (pce. 1) 
CTeMeHHO YBeJIHYHBAIOTCA 
T HatasIbHOH wapooOpasHor 
= 0,04 mm). qo nocleqHeH— 
yOOBaJIbHOH, MOMepedHO-BbITA- 
yTou (w : 0=1,8). Usp mupo- 
€, TeMHbIe, MIOCKHe, yCTbe- 
ad MOBepXHOCTb OOpa3s0BaHa 
a6 OBbINY KJIbIMH CTeHKaMH 
BYX MOcleqHUX KaMmep. Buicora 
CTbeBOH MOBepXHOCTH COCTaB- 
‘eT puMepHo 1/, oT quameTpa 
aKOBHHbI HW paBHa 0,135 mM. 
eJIEBHHOe YCTbe pacilOox*xKe- 
ie) y OCHOBaHHA TWocmeqHel Ka- 
IepbI Y BHYTPeHHero ee Kpaa. 
Tepudbepuueckuit Kpalt wupo- 
(OOBaJIbHbIM. CreHka cCBeTJIO- 
epaad, 3epHHcTad,B lWIHde — 
[pospaunag, oHOCIOHHAaA, 
OHKO3epHHCcTaad, KpeMHeBas. 
fommHHacTenkH0,02—0,03 mm. 
-a3Mepbl H300Pa%KeHHbIX 9K- 
eMIIAPOB IpHBeeHbIB TAO. 1. 

U3smeuuuBocrms. Ha- 
{Ooee M3MCHUHBHIMH IIPH3Ha- 
<aMH ABJIAIOTCA Pa3MePbI PaKO- 
3HHbI (D) ipH coxpaHeHHu (op- 
Mbt. CpeqHHH HaMeTp, BbIMHC- 
ICHHbIM Ha OCHOBAHHH H3Mepe- 
{HA MATH 9K3EMIIAPOB, D op = 
=0,38 mm. Jumopdus3ma y onH- 
-bIBACMBIX (POPM MbI He HaOJIIO- 


ily B wocmeqHeM OOopoTe no 5 Kamep. IlocweqHui O6opoT OxBaTHIBaeT Ipe- 
jyulve, 3akppipaa ux. Bpicota nocequero oGopota B cocraBuser ?/, oT qua- 
2Tpa paKOBHHbI H paBHa 0,285 mM. ‘Bospacranve O6opotbB nocTeneHHoe, 


Puc. 2. Globivalvulinella grossheimi gen. et sp. nov. 
Cepepo-3anayHbiii Kapxas, ropa Iuse, ambOckuli apyc. 
J—Yonorun, BHewIHHH BU, a —c OpIOWIHOH cTOpOHbI, 
6 — co ciHHHO cTopoHbI, e—c6oKy. 70>. //—Ilaparun, 
dQ—IIpW CKpelleHHbIX HHKOJIAX, 


llomepesHoe ceyeHHe. 
6 —tpu ofHom HuKose.100X 


lam, JMaMeTp HavanbHOoH KaMepbl BbieprxKuBaeTca. TouMlMna CTeHKH BapbH- 
yyeT B npeqetax 0,02—0,03 mm. Uncwo O6OpoTOB ciMpadH OObIMHO 
B matepHasle BCTpeYeHO 3HaUHTeIbHOe YHCMO 9K3EMIWIAPOB STOrO Bula, 


10 OHH B OOJIbIIMHCTBe Ciy4yaeB JePOpMupOBaHbl. 
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* Tlepea mvIMpOBaHHeM SK3eMIIJIApP Obl1 OOMepeH. B mpotecce M3roTOBJIeHHA 


[Be MOCIeHHe KaMepbl paspylIHJUCb. 
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MecToHaxomwKyeuHue x BO3pacT. Cespepo-sanaqupilii Kapka: 
p. Agesro, pationpr KaOapyuucKoro nepepaa 4 ropp Uluse. Huxkuni me, 
TEMHbI€ HeKapOOHaTHble PIHHbI asbOa. 


Ilocrynuno 
15 X 1956 
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. MAJEOHTOJIO-HA 


B. E. TAPYTT 


HOBbIE JAHHDbIE O JPEBHEHIUUX CJIOHAX. 
POJT PROTELEPHAS GEN. NOV. 


(IIpedcmasaeno axademuxom E, H. Iasaceckum 12 I 1957) 


-Elephantidae — nau6onee BpicokoopranH30BaHHoe cemelicTBo oTpaya Probo- 
cidea. OqHa 43 OCHOBHBIX MOpdosorM4ecKHX OCOOeHHOCTeli CIOHOB, KaYeCTBeEHHO 
TIMYaollad UX OT Apyrux Proboscidea, 3aKoyaeTcA B CTPOeHHH 2%KeBAaTeJIb- 
bIX 3y6OB, Oosee PHMCOMOHTHBIX H CHAO*KEHHbIX MpOcOHKaMU LeMeHTa MEXK]Ly 
JlacTHHamu (-rpeOusmu). Takue 3yObl Ipucnoco6seHbI K MeperKeBbIBAaHHIO He 
OJIbKO MATKOH, COUHOM PaCTHTeJIbHOCTH, HO H rpyOoro BeTOUHO-JIHCTBeEHHOrO 
‘IH TpaBAHHCTOrO KOpMa. 

J [pesuetiluMM HW HaHOosee IPHMHTHBHBIM MIpescTaBuTesiem cem. Elephantidae 
[BAeTCA TMOCcKONOOnI cu0H — Elephas planifrons, onucannpili B 1845 r. 
DambKOHepoM Hu Koryieem (1) H3 BepXHeMJIHOMeHOBBIX OTMOMKeHHH CuBasHKCKHX 
<OMOB ceBepHon Muu. 

SHAaUYHTeJIbHOe CXOJCTBO 3yO0OB MOCKONOGOrO COHA C 3y6aMH 102%KHOFO CJIO- 
ia — Elephas meridionalis Nesti, reonormyecku G6oylee no3qHero, MpHBeso 
icculeqoBaTeseH K MbICJIH, YTO MOCeHHH ABJIAeTCH MOTOMKOM TJIOCKONOOOrO 
sm0Ha (*). BnocneycTBHuH 06a cuIOHA Ha OCHOBaHHH CXOJCTBa B CTPOeHHH 3yO0B 
JbIIM OTHECeHbI K CamMOcTOATebHOMYy poyy Archidiskodon (°). 

HecmoTpa Ha 3HauHTeJIbHOe CXOJCTBO B 3yOaX, 9TH CJIOHbI OTIMUAIOTCA 10 
<paHHOJIOrH4eCKHM IIph3HakaM, Ha YTO NepBolt OOpaTuia BHHMaHHe JlyOposo (*). 
B pe3ymbTaTe JleTabHOrO H3y4eHHA HM CpaBHeHHA YepenoB NOCKONOOOrO 
4 1OXKHOFO CJIOHOB MBI IIPHIWIH K aHaJIOTHYHOMY BbIBOLY. 

TakuM O6pa30M, IJIOCKOJIOOBIN H IOXKHbIN CIOHbI OYeHb asleKH pyr OT Apy- 
ra, U, Ce{OBaTeIbHO, OObEAMHEHHE STHX CNOHOB B OHH PO He ABMIAeTCA OOO- 
CHOBaHHbIM. OcOOeHHOCTH CTPOeHHA Yepena MIOCKONOOOLPO COHA He MO3BOJIAIOT 
OTOMKCCTBJIATh ero H C MpeACTaBUTeJIAMH J[pyrHX H3BeCTHBIX posoB. Mcxoya us 
STOrO, MbICOYIH HeEOOXOAMMbIM BbIJeHTb WIOCKONOOOrO CMOHA B HOBbIH poy — 
Protelephas, xapakTepHcTHKa KOTOpOro IIpHBOJHTCA HWKe. 


Pon Protelephas gen, nov 


Elephas: Falconer et Cautley, 1846 (1845), crp. 38. (Partim). 

Archidiskodon: Pohlig, 1885, Zeitschr. Deutsch. Geol. Ges. XXXVII, 
A, ctp. 1022—1027; 1888, Nova Acta Leop. Carol., LIII, 1, crp. 138, 2o2 
(Partim). 

Tun poja—Elephas planifrons Falconer et Cautley, 1846 (1845). 
Bepxuuit nmuonuen. Cepepyaa Muyua (Cupanukckue XOJIMbI). 

Tuaruos (puc. 1,a). Uepen cuibyo BbITAHYT clepequ Ha3aq C HHSKHM 
KYIOJIOM, HMCIOUIMM Ha BepINHHe XOPOMIO BbIparxKeHHYIO CeAOBHAHY10 BUAaNHNy, 
nepeceKarolly1o erO B MpoOOmbHOM (caruTTambHOM) HanpaBseHun. I]nocKocTb 
3aTbIIKa CHJIbHO MONOrad, MOUTH pOBHaA; 3aTbIIOUHbIe Oyrpbl He BbIpaxKeHbl. 
[ImockocTb 16a TpsmMaa win c1a60 BEITNyKIad, KaK B MpOOuIbHOM (CarHTTaJib- 
HOM), TaK H B MorepeywHom (TpancBepcaIbHOM) HampaBsenuax. Hayraasnuduple 
orpocrku (processus suborbitalis) MaccHBHbie, CHJIbHO BbICTYMaloulne. Hocosoe 
oTBepCTHe HH3KOe H y3kKOe, C 3aKpyrseHHbIMH yraamu. Hocopou pocrpym He 
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BbICTYMaeT OTHOCHTE/IbHO IWIOCKOCTH J16a, KOPOTKHH, 3aKPYIJICHHDIM Ha KOHIe 
TIpequemoctupie KoetTH (intermaxillare) KopoTKue, NO¥TH IpAMOYTOJbHOH bop 
mpl. BuBHH C1a60 H30PHYTble, WOCTaBJeHbI MOUTH MapavJesIbHO Apyr Apyry. 


8 
Moasppr (M) c HeOOubIMM YHCJIOM MIaCTHH: g~g (npeqnoceqHAA CMeHa), 


ot = in (nocneqHAH CMeHa); HeOonbuol sacToTOH*: 3,5—4 (moceqHAA CMeHa);) 


BC TOJICTOH rpy6ou amasbio (0,35 
0,40 cm). M@urypbl ciMAHHA Ia 
CTHH, He3HauHTeJIbHO 3aTPpOHYTHIX 
CTHpaHveM, BbIpaxKeHbI 110 THOY 
—+— (cpequHHaA oKpyrsas, 60 
KOBbIe MpososmroBatpie). B 3yOHou 
CHCTeMe HMEIOTCA CHJIbHO pe ylH- 
POBaHHBle NOCTOAHHBbIe MpeMOJIAPbI 
(P), KoTopble MpopesbiBaloTcA Ha 
CMeHY MOJIOUHBIM Tpemouapam (D).| 

CpapuHeune. IIo crpoe-} 
HHIO MO3rOBOH uacTH uepena Ele-- 
phantidae moryT ObiTb pa3jeuleHbi) 
Ha jiBe rpymmbl: a) Yepen Ha} 
BeplIHHe HeCeT CeJIOBHAHY10 Bia; 
JHHY, Mlepecekalolllyio ero B CarHT-} 


TaJIbHOM HallpaBseHHu (pogpi Pro- | 
: yi cos, telephas, Elephas, Loxodonta, 
: Palaeoloxodon, Hesperoloxodon, 
(] Hypselephas, Phanagoroloxodon); 


6) uepen c BeEplIHHOH B Bue NOy- 
OKpyXHOCTH, O6e3 cefJIOBHAHOU 
Bnaquub (poypr Archidiskodon, 
Mammonteus). 
‘ . Takum o6pa30m, Protelephas, 
. yepell KOTOporo HMeeT CeJIOBH]- 
6 Hoe BjlaBIeHHe, He MOXeT ObITb 
Puc. 1. Koxutypbt vepemop coHoB (aHac uw mpo- OTHECeH K Archidiskodon, Tak kak 
(pun): a — Protelephas planifrons (Falconeret pocneqHHH MMeeT BeplMHy Yepena 


Cautley). Ilo ®anpKouepy u Kotuero. 6 — Archi- e 
diskodon meridionalis (Nesti). Ilo Wlay6y FRE ORR DE 


TbINOYHOFO OTeOB, HOCOBOrO OTBeEPCTHA, MpeyeIOcTHBIX KOocTeli Protelephas 
TaKKe CHJIbHO OTMHYaeTcA OT Archidiskodon. CxogcTBo mex]y 3THMH C1OHaMH 
HMe€eTCA TOJbKO B CTPOCHHH 3YyOOB. 

Uo kacaeTcAd XapakTepa cMeHbI 3y6oB, To Protelephas apasaeTca eqHHCTBEH- 
HbIM POJOM CJIOHOB, Y KOTOPOrO COXpaHHJIHCb NOcCTOAHHbIe Npemonsppi (P). 
¥Y Archidiskodon, Tak »ke Kak H y BCeX OCTaJIbHbIX CJIOHOB, BCE 3a MOJOUHbIMH 
mpemomsipamu (DsD2D,) n0-BH,MMOMY TpOpesbIBaloTcH cpasy MOCTCAHHBIe 
momsppr (MiM.Ms) (°). 

Sameuauna. 1, Togotrpag Elephantoidea sxnouaeT yBa cemelicrsa: 
Elephantidae u Stegodontidae. OcHoBHbie OTIHMYMA HACTOAMHX CNOHOB OT cTe- 
TOMOHOB 3akI0uaeTCA B HaJIMYHH B 3yOaX WeMeHTa, OMHAKO U3BeCTeH PAN BH- 
OB cTeroqonos (Hanpumep, S. bombifrons, S. insignis), sy6n1 KoTOppix O6sa- 
WatoT XOTA M HeSHAUYHTebHBIMH NpocoKaMH Wementa. Ham npeyctaBasetca 
Oolee MPpaBHJIbHbIM B JlaJIbHeHINEM HCKJNOUMTb STHX X2KMBOTHBIX V3 COCTaBa ce- 
melictBa Stegodontidae u ornecTH K HacTosmuM coHam. 2. B amntepatype 
ONMCaH pA HaXOLOK NNOCKOMOOOrO cOHAa U3 BepXHero IMOLeHa Esponpi (*8). 
HenocpegcrBenHoe wsyyenne MOQOOHBIX HaxOfOK, Hpe_upuusroe Ilay6om (5) 


m Uncao miactaH, mpuxoysimeeca na 10 cM 2xeBaTebHOH NOBepxHocTH 3y6a, nlepneHyHKy- 
JIAPHOM K MwacTHHam. 
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HaMH (CKeJleT H3 OKpecTHocteii r. Pposnoro u p.), yOexkAaeT Hac B TOM, 4TO 
fe STH HaXOJ{KH MpHHaexkaT He Protelephas, a {peBHuM NPUMHTHBHBIM (op- 
am Archidiskodon (A. meridionalis). 

Coctas poja: P. planifrons (Falconer et Cautley) — pepxunii nano- 
)2H ceBepHo Muyun (CuBanukckve xoIMbI) H Bupa. 

Pog Protelephas o6bequnseT HauOonee peBHUX Hi IIPHMHTHBHBIX CJIOHOB, 
HapyXKuBalowlnx ellie CXOACTBO co cTeroqontamu. Protelephas nosBusca Ha 
*PppHTOpHH toro-BocTouHOH A3HH BO BTOpOH NOGBHHe MIMOMeHa. 

Ilo crpoennto 3y60B MOXKHO CyAuTb, 4TO Protelephas Gai OGuTaTeeM BIaxK- 
X TPONHYeECKHX JIECOB HW MHTAJICA PaCTHTe€MbHOCTbIO KaK TPaBSIHHCTOI, Tak 
f) mucTBeHHOH. Bmecre c Protelephas B Muquu (Cupanukckne xomMbl) Opin 
alileHbI OCTATKH THNMYHO JI@CHbIX .2KHBOTHBIX, HallpuMep Opaur-yrTana (Simia). 
HaJIM4HH BOJOCMOB CBHJeTeJIbCTBYIOT OCTaTKH Oeremota (Hippopotamus) 
BbIppt (Lutra). 

Moxuno mpeqnonaratb, uro Protelephas sapnaetca ucxoqHol dopmot yaa 
MOHOB, XAPaKTePH3YIOWUXCA CeMIOBHAHOM BiaMHOM Ha BeplunHe yepena. Uro 
acaeTCH cJlOHOB reHeTHYecKOH smHHHH Archidiskodcn-Mammonteus, To oun, 
O-BHJHMOMY, JOJI2KHbI MPOHCXOJHTb OT KaKHX-TO J[PyruX BepXHEeIIHOUEHOBIX 
MOHOB C BepluHHOH Yepena B Bue NOMYOKPyKHOcTH, 6e3 CeMOBUAHOTO ByaB- 
‘eHHA. CkesleT HH YepeM TakOrO cCOHa T0Ka He HalijeH, HO BO3MOXKHO, YTO 
MeHHO K 9TOH (OpMe OTHOCATCA HEKOTOPbie IIPHMHTHBHbIe 3yObl CJICHOB C 
3OBCKOrO N0Oepexba (cT. Xanpbi, Mopcekas u yp.) (*) u us r. Tposnoro (’), 
MMCaHHble Kak MpHHafwexallne WOCKOMOGOMY CJIOHY. 

TakuM OOpa30M, CXOJCTBO B cTpoeHuu 3y60B Protelephas u yApeBnehmux 
Archidiskodon aBssaeTCA BCero JIHIIb KOHBepreHTHbIM. OHO BbISBaHO CXOJCTBOM 
M3UKO-reorpadbuyecKHX YCJIOBHU, B KOTOpbIX CYLIECTBOBAaJIH 9TH CJIOHbI, H OJHO- 
OJHbIM XapaKTepOM NHI, KOTOPOH OHH NHTaIMCb (couHaA WHCTBa). Mp umeem 
flecb IIpHMep MapasesbHOrO pasBUTHA OpraHH3MoOB. 
Teorpabuueckoe pacnpocTpaHeHnue. Ceneppoan Muqua 
Cupamukckue xosmpl), Bupma, Espona (?). 

Teonoruueckuh Bo3pactT. Bepxunh nauouen’ (IInnyqKopcKut 
‘opH30HT B Mugun, cnon Mpapaqu Bp Bupme). 


- 
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»Jlonaagn Akagemun nayx CCCP 
s 1957. Tom 114, Ne 4 


HHTOAOTH 


MW. A. AJIOB u A. A. DKAPHOBA 


H3MEHEHUSA COAEPKAHHSA HYKJIEMHOBbIX KUCJIOT KJIETKH 
B CBA3H C AKTHBAILHEH MUTO30B BEJIKOM 


(ITpedcmaeaeno axademukom JI. A. Op6eau 18 II 1957 ) 


Oyuo 43 XapakTepHbIX OCcOGeHHOCTeH pereHepalHOHHOPO Mpolecca ABJIACT 
CA BCHbIMIKa KJeTOUHbIX JeteHui. IIpu 9TOM pasMHO*KeHHe KJIETOK BOSHHKae 
Kak B TKaHAX, OOaarolluX B HOPMe CMOCOOHOCTbIO K MHTO3aM, TaK H B pA 
TKaHell, YTpaTHBUIHX ee B Mpolecce pasBuTHa. MexaHu3m mpoOyxeHHA MUTC 
30B IIpH pellapaTHBHOH perenepallMi lO CHX Op OcTaeTcA HeACHbIM. Hamy Obl 
10Ka3aHO, UTO MHTO3bI B pereHepHpylolleH TKAaHH AKTHBUPYyIOTCA OeJIKOBbIM 
MpOmyKTaMu paciagqa NOBpexkeHHbIX KsleTOK (1, *). BBeqenve OenKa HIM mpO 
YKTOB ero HeMOHOrO paciaqa, KaK HW pH perenepallun, NpoOyxaeT MUTOTH-| 
YeCKYIO AKTHBHOCTb B OpraHaX, B KOTOPbIX B PH3HOJOrHYeCKHX YCHOBUAX OHA 
OTCyTCTByeT. 

Ham kKa3asiocb BepOATHbIM, YTO BOSelcTBHe OeKa HIM IpOyKTOB ero 
HeMOMHOFO paciaya Ha KJIeTKY ABJACTCA JIMUIb I€PBbIM 3BCHOM B Ilenv Tex COObI- 
THU, KOTOPbIe NMPHBOAAT ee K JeNeHHIo. YUHTHIBAA, YTO OJHHM H3 OCHOBHbIX 
OHOXHMHYCCKHX MCXAHH3MOB MHTO3a ABJIACTCH HYKJICHHOBbIM OOMeH ((*, °, %,), 
89, 12 14°16 19) vw Ap.), Mbl CUHTaJIM BOSMOXKHBIM IpesMOaraTb, YTO MOA BAMAH- 
eM O€JIKOBbIX IIpOAyKTOB pacnajla TKaHe MpOHCXOAT Npexke BceroO H3MeHeCHHA 
HYKJICHHOBbIX KHCJIOT KJICTKH H UTO HMCHHO 3TH H3MCHEHHA IIPHBOAAT ee K Jlese- 
HHO. []popepke sTOro MpeAMONORKeHHA ObIIH MOCBAMEHbI OMbITbI, B KOTOPbIX| 
PHCTOJOPHYeCKHMH MeTOaMH H3y4asIHCb H3MCHCHHA HYKJICHHOBbIX KHCJIOT} 
KJI€ETKH B YCJIOBHAX AKTHBaWMH MHTO3OB OeJIKOM. 

ONbITHI NPOBOAMHCh Ha B3pOCMbIX OeNbIX MbIUAaX. OObeKTOM HCCIeEOBaHHA 
CLYKHJIM KJI€TKH Me€4YeHH, KOTOPbIe y B3POCIbIX KHBOTHBIX B PUSHOMOPMYeCKUX 
YCJIOBHAX YTPadHBaIoT CIOCOOHOCTb K MHTO3aM. MatTepnas PUKCHPOBAaJIM CMeCbIO 
Yenmu. PuOonyknennosyio Kucnory (PHK). Bursapaanu mo metogy Bpauie, 
HesOKCHpHOoHyKNenHOBy!o Kucmory (JIHK) — peakxuueit Denprena. ) 

B I cepuu onpiros usyyanu u3MeHenua PHK uw JIHK neyenounpix kmeToK 
B CBA3H C AKTHBAILMeH B HAX MHTOS3OB TOCJIe BBE CHUA TyKepOMHOro Seka. Bes 
MbILUaM BBOJHJIM HHTpallepHTOHeaJIbHO JOM AaHHYIO CbIBOPOTKY ORHH pas (0,3 cm), 
JIM60 110 OfHOMy pasy B JeHb B TeyeHHe 3 cyToK. Matepuan ucceqoBamH 
yepes 7,18 uac. u yepes 1, 2, 3, 4 u 5 cyToK mocae uHbeKUMH. PesynbTAaTEI OMBI- 
TOB MOKa3aJIH, UTO BBefleHve OeNKa HE TOMbKO NpOOyxaeT MUTO3I B TeyeHOU- 
HbIX KJI€TKaX, HO H 3HaYMTebHO H3MeHAeT COepxKaHHe B HAX HYKJICMHOBBIX 
KucwoT. Uepes 7 uac. moce OMHOKPaTHOPO BBe/CHHA CbIBOPOTKH B OOMbIIMHCTBE 
OMbITOB OTMeYaeTCA HeOOJbINOe CHHKCHHE HHTeEHCMBHOCTH peakluH Ha PHK,. 
CPaBHUTeJIbHO C peaKUMeH B KJI€TKAX KOHTPOJIbHBIX 2KHBOTHBIX. Ho yxe uepes 
18 uac. (B YacTH OMbITOB Yepes 7 yac.) HaOmIOMaeTCH OTUeTIMBOe HapactTaHue 
PHK B wnToma3sme MeyeHOUHDIX KIeTOK. Ona qocTuraeT MaKcHMymMa Ha 3— 
4 cyTkH mlocie uHbekunuH. Hapagy c napactanuem cogepxanua PHK 8B muto- 
WlasMe HCuesaioT Oas0HbubIe Tpaysbl, TAbIOKH HW MWaOUKH, THNMUAbIE JA 
HOPMAJIbHBIX KeTOK. B WuTonasMe, paBHOMepHO HM HHTeHCHBHO OKpalllMBaio- 
IkeHCA MMPOHHHOM, NOABIAIOTCA HeOOMbIUMe Bakyoun. Ha 5 cyTku mocne nHbeK- 
HH peakuna Ha PHK HeckonbkO CHM>KaeTCA, XOTA OCTaeTCH elle Gomee HHTeH- 
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M3HOH, UeM y KOHTPOJIbHBIX 2KHBOTHBIX. Ilapamenbuo u3MeHseTCA coyep2Ka- 
je THK. B nepspre uacbi nocae BBeqeHUA OeKa OTMeYaeTCA H6O HeOObIUIOe 
WoOKeHve, HOO HeOOMbUICe MOBHILICHHe HHTCHCHBHOCTH peakunH na JIHK 
Wuac.). [losquee, nama c 18 uac. nocue nHbeKINH, IIPOHCXOJUT 3aKOHO- 
}pHoe yBennuenue HK B aqpax KneTox. Bricoxoe cogepxanue JIHK coxpa- 
jeTCA Ha NPOTAKeHHM NOCeAyiomux 5 cyToK. Analornunple u3MeHenusa PHK 
4S HK wadmogatorca B onbitax c TpexkKpaTHbIM BBeeHHeM CbIBOPOTKH. 

® Bo II cepum onprros Gerbim MpIiiaM OfHOKpaTHO BBOHIH SKCTpakT MeveHH. 
{kCTPakT MpHPOTOBNAIH H3 NeyeHH Oenol Mpiumm. [Fevenb u3mMembuaN, 9KCTpa- 
§ poOBasH pacrBopom noBapeHHOl comm B Tesenne 1—1,5 vac. u IeHTpupyrupo- 
IM. OkcTpaxt (1—3%) 6erka BBo_UuAH 10 0,3 cm? nO_ KOKY WH HHTpanlepuTo- 
@anbuo. Matepwan pukcupoBanu uepes 7 yac.— 6 cyTOK nocne HHbeKIMH. 
23YNbTAaTbI STOW CepHH OMbITOB OKa3aJIHCb elle Oouee JeMOHCTpaTHBHBIMH, 
T’M Upesbiqymel. Hapayy c akTHBaliveli MHTO30B B TeYeHOUHBIX KleTKaX OTMe- 
WIOCb 3HaYHTeIbHOe Hapactanue PHK u JIHK: yxe B nepsBple yacbl mocse 
Gibektuu (7 vac.) HaGoJal0cb pesKOe MOBHIINeHHe peakKUHH Ha HYKJeHHOBBIe 
Macnotn. Bricoxoe cogepxanne PHK u JIHK B kuerKe coxpansasocb Ha BCeM 
DOTSXKCHHH OMbITAa, H JIMIb Ha 6 CYyTKH COJepsKaHHe HYKJICHHOBbIX KHCJIOT 
2CKOJIbKO CHH2KaJIOCb. 

B III cepuu onpiros Mb ucceqOBaIH H3MeHCHHA HYKJICHHOBbIX KHCJIOT B 
e4eHOUHDIX KJI€TKaX B CBA3H C AKTHBH3AaLLHel MHTO30B pH perenepamuu. Bespie 
BIH MOABeprasHcb YaCTHYHOH SKCTHpNAalHH AByX Ouel meyenu. M3menenue 
Ofep2KaHuA HYKJICHHOBHIX KHCJIOT H3y4aJOCb B MOBPeKCHHbIX H HEMOBpeK]eH- 
BIX JOJIAX TleyveHu yepes 7 uac. uw 2, 3 u 6 cyTOK nocue Onepauun. PesyabTatol 
MbITOB OKa3aJIHCb TOXKJCCTBCHHBIMH MPebITYULMM: B KJleTKaX MOBpexeHHOH 
| HEMOBPeXJeCHHBIX ONeH MeYeHH MpOHCXOANO OTYeTIHBOe NOBbIIIeHHe HHTeH- 
‘MBHOCTH peaKUHH Ha HYKJICHHOBbIe KHCOTHI. YBeMyeHHe coyepxaHu” PHK 
1 JUHK B meyeHouHon KyleTKe JOCTHrasIO MakCHMyMa Ha 3 cyTKH. Kak u B ONBI- 
“aX C BBeJleHHeM OeuKa, HapacTaHHe HYKJICHHOBbIX KHCJIOT KJI€TKH COXPaHAVIOCb 
4 Ha 6 cyTKu nocme OnepaunH. YBenuueHHe PHK u THK B perenepupyromen 
JeueHH OTMe¥aIH HU Apyrve aBrToppi (1°, 1%, 7°), 
 Vsnoxennpie HaOJIOMeCHHA TMOKa3bIBaloT, TaKHM OOpa30M, 4TO BBeeHHe 
Seka HM HemocpescTBeHHOe NOBpexeHHe OpraHa MpHBOYMT K YBeJHYeHHIO 
HY KJICHHOBBIX KHCJIOT B KuleTKe. [HCTOXHMMYeCKHe H3MCHEHHA MpeUlecTByIOT 
BO3HHKHOBCHHIO MHTO30B, KOTOPbIe MOABJIAIOTCA JIHMWb Ha 2—3 cyTKH Tocye 
BBeJeHHA OelKa HIM MOBpexkyeHuA Oprana. MutToTuyeckoe JeseHHe NeveHOUHIX 
KJIeTOK BO3HHKaeT Ha (poHe NOBbIIMeHHOrO coyepxaHuad PHK u JIHK. Oru gau- 
HbIe TIOSBOIAIOT CUHMTATb, TO AKTHBAILMA MMTO3OB B CBASH C BO3eHCTBHeM OeKa 
-BA3aHA CO CIBHTOM HYKJIeHHOBOrO OOMeHa KJleTKH. Kpome Toro, OHH elle pa3 
IOJITBEpXKaloT, ITO B OCHOBE ONBITOB C BBeeHHeM OevIKa HM B ONbITaXx C pereHepa- 
{Heli JI@KAT HJCHTHUHbIe MCXaHH3MbI: B OOOHX ClyyaAX [[eJIeHHe KJIeTOK BO3- 
HHKaeT UOjl BJIMAHMeM OesIKa, KOTOPbI MpHBOAHT K H3MeCHeHHIO HYKJICHHO- 
30r0 OOmeHa. 

Hapsyly c H3MeHeHHeM cojepKaHuA HYKJICMHOBbIX KHCJIOT H BOSHUKHOBCHHEM 
HTO3OB BOSJeHCTBHe SelKa IIpHBOAUT K pocty (runepTpodun) KseTKu. B ONBI- 
rax C BBeeHHemM reTepo- 4 romoreHHoro OewKa HM B OMbITax Cc pereHepalivert 
MbI TIPOBOMUIM H3MepeHusA MuOMayel NoMepewHoro CeYeHUA KJIeTKM HM ee Apa. 
A3MepeHUA OCYMICCTBINIH IyTeEM MAKPOMpOeKILMA MpelapaTos x Nocwejyiower 
ianumetpuu. B Kaxjom cpese usmepsin 50 KueToK. [lonyuennpie Ret le 
oABeprasuch cTaTucTHYeCKOH OOpaooTKe. PesyJbTAaTbI ONbITOB (Ta6. 1) noKa- 
3ayIM, UTO OMHOKPaTHOe HW NOBTOPHOe BBEJeHHe CLIBOPOTKH H SKCTpakTa NeyeHH, 
‘aK 2Ke KaK UM YaCTHUHAA SKCTUPMAlMA NeVeHH, BISbIBACT YBEIMYCHHE PasMepOB 
1eyeHOUHBIX KsleTOK. Tumeprpodbua KeTKM OTMeyaeTCA y2xKe Yepes 7—8 ac. 
1ocyle BBeJeHHA SemKa UM Mocue Havana perenepanuu. HanOovee sHaunTedb- 
ioe yBeIMYeHHe pasMepOB KJeTKH HaGMoqaeTCA JIMIb Ha 2—5icyTKH, T. €: 
3 MepHoy HanOoviee 3HadHnTebHOM MUTOTHYECKON AaKTHBHOCTH. Pasmepbl KJIeTOK 
BENMUMBAIOTCA TaBHbIM OOpasoM 3a CueT HapacTanuaA OObeMa WMTONIA3SMEI. 
Dasmepbl silep JIHOO He HSMeHIOTCA, HOO H3MCHSIOTCA HeSHAaYHTeJIbHO, 
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W BBeeHHe OeKa COMPOBO*KMaeTCA, 10-BAUMOMY, CABHTOM Ila3MeHHO-AepHBl 
OTHOWeHHH. 

Takum 06pa30M, Ge1KOBbIe NPOAYKTHI pactiaya TKaHH AKTHBUPYIOT He TOK 
Pa3MHOXKeHHe HEMOBPeKCHHbIX KeTOK, HO HM HX PpoOcr. Komneucatopua 
runepTpopud, KOTOpad OTMeyaeTcA. pH pereHepaluu pAa OpraHOB, Takk 
O4eBHAHO, CBA3aHa C BO3JeHCTBHeM OeKa Ha KJeTKY. YauTEIBAd Paa janie 
o pom PHK pmpoueccax cuutesa Genka u pocta WuTOrasMBI ((*, 7, °, : 
M p.), MOKHO MpeyMouarath, YTO THMepTpouA KMeETKU OCYILECTBIIACTCA 8 
cueT yCHeHHOrO O6pa30BaHuA pHOOHYKAeMHOBOM KUCIOTH. BemkoBbie mp 
WyKTbI paciaqa, BOSHHKaIOllMe IpH paspyileHHH OJHHX KJICTOK, BBISbIBa 
ypenuuenve JIHK, mpuBogqat K CHHTesy OemKa HENOBpeXCHHbIX KJICTOK. 


Ta6aunma 4 


Vismenenue pa3mepoB KJIeTKH H Apa Moce BBeAeHHA OeKa UM IPH pereHepaunn 


Uncno unb-| Bpema nocne | CPeAHAA Mtoulatb | Cpennaa nonayS 


BapuauT onpita exit HH beKUHH eae ampa Bp? (M+m 
KouTposb 0 — 148 ,8-++5,5 37,2+0,44 
Cmsceeska 4 8 aac. 179 ,6+7,3 27,2+1,36 

» 4 18 uac. 175 ,8-+5,1 36 ,2+4 ,83 

» 1 3 Cyt. 183,4-++5,7 33,9+4,2 
KouHTpoub 0 ~ 158 ,6-46,79 38,7-+1,64 
CpiBopoTKa 3 7 uac. 201 ,0-++8,6 41,8+1,8 

» 3 2 cyt. 232,8-+8,8 46 ,9-++0 ,95 

» 3 5 cyt. 305,6-+11,2 59,41-+1,14 
KoutTpostb 0 — 148, 8-++5,4 38,7+1,9 
OKcTpak? meyweHu 4 7 uac. 230,4++17,7 36, 3-41 ,04 

» » 1 24 uac. 292 ,2+8,11 42,341 ,2 

» » 4 6 cyt. — 285,2+1 ,16 38,2+0,58 
KoutTpoup _ — 248 ,2-+8,7 50,0+14,2 
PereHepauua neyweHu 7 wWac. 326,4+10,5 42,4+1,9 

» » 2 Cyt. 369 ,6-+11,5 45 ,6--0 ,07 

» » 6 cyT. 321,2+11,06 | 49,8+4-0,57 

Mobi He MOxwKem 0Ka PeCLWHTb, ABJIAIOTCH JIH JeJIEHHE KJIETKH UH ee rHIepTpo- 
(buA (H3MCHCHHA Ta3MeHHO-sepHbIX OTHOMeHHi) JBYMA CTayuAMH OHOrO 


Mmpowecca WIM NapaJJebHO BOSHHKAIOWMMH H3MeHeHHAMH. Bo BcaKOM cary4ae 
00a ABJICHHA BOSHHKAIOT B CBA3H C BOSeHCTBHeM Ha TKaHH Seka, aKTHBU3Hp yio- 
mee JeHCTBHe KOTOpOrO Ha pOCT HM JemMeHHe KJeTOK OCyULeCTBAAeTCA nlyTeM 
M3MeHeEHHH HYKJICHHOBOrO OOMeHAa. 


XaOapowcku rocysapcrBeHubili Tloctynuso 
MeJIMUHHCKHH HMHCTHTYT 13 II 1957 
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HHTOJOrH A 


A. M. MAH)KOC 


3AJIOQKKEHHE H ®OPMHPOBAHHE MHKPOCIIOPO®HJIJIOBbIX 
PJIOCKOB Y JIMCTBEHHMUWbI CHBUPCKOH (LARIX SIBIRICA LDB.) 
B TEYEHHE FOAMOHOTO WHKJIA PA3BHTHSA 


(ITpedcmaeneno akademuxom B. H. Cykauesoim 29 X 1956) 


QMOPHONOrHA XBOHHbIX, B TOM YHCIe HM JIMCTBEHHHUbI, JOCTaTOUHO xXOpoOLO 
yueHa WH NOg_poOno onucana ('*). Ogunako Bompoc O TOM, B Kakoe Bpema 
OTeEKAIOT OTJeJIbHbIe CTaqHH MHKpOcMoOporenesa, B JHTepaType He OCBeLIeH. 
CBA3H C 9STHM BaXKHO ObIIO MPOCJeQHTb JIA CeJIEKI[MOHHbIX Wesel BPeMA 3a- 
MKEHHA MHKPOCHOPODHOBbIX KOJIOCKOB H JlaJibHeUyIo HX Auddepenuua- 
0 B TeyeHHe TOAMYHOTO WHKNa pa3sBHTHA. 

Jina stot uenu B 1951—1952 uw 1952—1953 rr. namu OblH NOCTaBeHBI MOF 
OCKBOH CHelHaJIbHble ONBITHI C JIMCTBEHHHUeH CHOupcKoH. Tlocne pacnycKanua 
30H [Ba pasa B MECALL B TeveHHe BCerO FOja MbI CpesaIH YKOpOUeHHbIe NOGerHn 
o 100 wiyk), B WeHTpe NYYKOB KOTOPHIX 3aKJajbIBaNHch nouKH. Matepuan 
Id HCCIeqOBaHHA (uKCHpoBasica cmecbio Kapuya. IIpenapatp oKpawimBasucb 
€JIe3HbIM TeMaTOKCHIHHOM J elijeHratinva HW reHWMaH-BHOeTOM m0 HbioTouy. 
_ CpapHenue MopdonoruH KOHYyCa HapacTaHHA YKOpOUeHHbIX N0OeroB, B3sA- 
aX 3 VII u 15 VII, noKxa3ano, uTo 3a STO BpeMA NPOH3OLININ cueyIowHe U3Me- 
2Hua. B nouxe 3 VII (puce. 1,/) nocme yqaneHua xBOM H YeLyeK CBepXy MOXKHO 
JIJIO Pa3sIHYHTb pacnOORKeHHbIM MO Kpyry pA MepHcTemaTHYeCKHX OyropKos, 
pef\cTaBsIAIOWINX COGOIO elle He CCPOpMHPOBaBlHecs YemlyHku. Ha npenaparax 
-KOHYCe HapacTaHHA BHYHbI pacnOslOxKeHHbIe NO cuupalH oOocoOnBUIMeCcA 
N€TKH, WpefCTaBJAlollue COOOH He YTO HHOe, KaK 3auaTKUM OyfyWMX MHKpO- 
1Opou0B (THIYHHOK). CmeqoOBaTeNbHO, C 9TOTO MepHoya (Hayao HIoNA) 
HEKOTOPbIX KOHYCaX HapacTaHHA YKOPOUeHHbIX 10OeroB NpoTekaeT ceKcyaJIH- 
JUHA WOUeK, IPOWCXOJUT 3a/lOx%KeHHe MUKPOCHOpOuNNOBEIX KONOCKOB. Uepes 
3e Heyleau (15 VII, puc. 1,2) B TakHX KOHYCaX HapacTaHHA Bce OOCCOOMBINHECA 
MeTKH J[eIATCH HM OOpasyioT OyropKu — muKpocnopodussp. | VII] B Taxux 
ouKaX yKe MOXKHO BuseTb (puc. 1,3), uro COocoOnBUIMeCH OyrOpKH-MHKpOcno- 
OPUJIJIbI YBeEIHUHINCh B pasMepax. Pocr OyropKOB OCyILeCTBIAJICA B Pe3yJIb- 
Te HHTCHCHBHOTO JeneHuA KseTOK. Ha MpofOMbHbIX paspe3sax TaKOM NMOYKH 
AHO, YTO OYrOPKH-MHKPOCNOpOusNbI COCTOAT M3 OMHOPOJHBIX MepHcTeMa- 
TYECKHX KJIeTOK, MOKpbITbIX CBepXy OHOCJIOMHbIM STIMeEpMUCOM. 

Tlos2xxe 43 O60COOHBIUHXCA YeTbIPeX KsIeTOK (OUarOB) NO yrulaM B MepHcTe- 
ATHYeCKOH TKaHM OyropKa MUKPOCHOpoHNa NPOWCXOUT 3aO%KeHHe MUKPO- 
jopanrveB (rHe3{ MbIWIbHHKOB)..OTH OOCCOOMBIUIMeCA YeTbIPe KMeTKH Mpe- 
‘ABAAIOT COOOH NepBUYHbIi apxecnopH MuKpocnopanHrHes. On pasBHBaloTcA 
KPyNHble KI@TKH C KPpYNHbIMH Afpamu. Kamwyan KeTKa JeuuTCA TaHreH- 
\IbHOH TeperopoqKol, OOpa3sy#H BHeIHIOIO H BHYTPeHHIOIO (cnoporeHHy10) 
leTKH — BTOPpHYHBI apxecnopuHi. Buemwaa kmeTKa NyTeM Mocsefyroulux 
IHTeHTAJIBHBIX J[e@JIeHHM JlaeT HavYasIO CTeHKAaM MMKpOcMopaHrHus, COCTOALIMM 
3 IOKPOBHOTO, cCpeqHero, H Clefylollero, MOCTeHHOTO, COA KJICTOK. Cpeynuit 
, HUX ABIISeTCH COeM JereHepHpYIOWWx KseTOK HM OpicTpo susupyeTcs. Boi- 
yuan cio (TaneTyM) — 3TO CaMbIH BHYTPeHHHM COM CTCHKH MblJb- 
ika. CroporenHad KJIeTKa JeIMTCH, YMHOMKAACb YCICHHO. 
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Takum 06pa30M, O60cOOMBLIMECA YeTHIPe KETKH B JabHeHWeM AaloT YeTHy 
MHKpOciOpaHnriiA, YTO MOMKHO BUAeTh RE Ha MWpelapaTax U3 MaTepHan 
cbukcupoBanuoro 8 VIII (puc. 1, 4, 4). 

Ha mpoyombHom paspe3se Mukpocnopodpussa (puc. 1, 4) MOKHO BUeTb YI 
TbIpe MHKPOCMOpaHTHA: TPH BbIMOJHeHbI KJIeTKAMM apXeCNOpHA, a Y OHO! 
OHH peymuupoBanucb. J[Ba MukpocnopaHrna, pacnOsOXeHHbIX Ha MAKPOCHOpt 
(pase OyMKe K MeCTY IIPMKpeMNeHHA e€TO K CTPOMe KOJIOCKa, SHAYHTEJbE 
OOJIbLIMX PasMepoB, YeM ABa APyrHX, HaXOAMMXCA B BepXHeH YacTH MUKpO 
cnopopumna. BenwunHa BepXHHX MMKpocnopaHrHH oOOycloBmeHa paHHeh p 


] 

ykuuelt KieToK apxecnopua. Tloqrpep»xeHHem STOFO ABJIAIOTCA Apyrue OH 

BPCMeHHO PUKCHPOBaHHble MOUKH, Y KOTOPbIX, OYCBHAHO, paspylieHHe KETO 
a 

apxecnopHa mpouimo euje Opicrpee. Ha npenaparax Jc NpOAOJIbHbIMH paspesaM 


CnOpaHrHu OblWwIH HOPMaJIbHO pa3BHTHI. 

Takum OOpa30M, yxXe BO BTOpOH MOMOBMHeE aBrycTa B NO4Kax ok © XE 
pOWlO BbIpaxXeHHbIMA MUKpOcnoOpodmussamu. Tlouxu C MHKPOCTIOpOPHJIOBBIM|) 
KOJIOCKaMH, OOJIbIUHe, OKPYTJIO-CIJIOMLEHHOH POpMBI,. pe3KO BbIJeIANHCh cpefl 
My4YKOB XBOH YKOpOYeHHbIX NO0OeroB He TObKO cCBOeH OopMOH, HO 
OmecTAMeH TEMHO-OJIMBKOBOH TOBepxHocTbio. Ha pa3spe3ax STHX TOUeK B MUKpa 
cnopopyiie Obl BUAAbI (Ba MHKpOCHOpaHrua c apxecnopHem, a Ba py]ul 
MeHTapHbIX MHKPOCMOpaHrHA pa3spylIMIHcb, H Ha HX MeCTe HMeeTCA IycTas 
nmomocTs (puc. 1, 6). PasBuTue ByX PYNHMeHTapHbIX MHKPOCHOpaHrueB B MUKE 


paHTHeB YKa3bIBaeT Ha TO, YTO OHH OTParxKaloT YepTbI NpOWINOH UCTOpHu cBOerd| 
(pOpMHpOBaHHA. 

B ceHTaOpe B HOPMasIbHO pa3BHTbIX MHKPOCMOpaHrHAX HMeHCb KJICTKE 
apXeCNOpHa, KOTOpPbIe NOCTeNeHHO YBeIHYHBaIHCb B pasmMepax. Ha mocrosH 
HbIX TipellapaTax, OKpallleHHbIX TeMaTOKCHJIMHOM, Apa B KleTKaX apxecmopuA) 
YeTKO BbIJeIAIOTCA CBOeH OKpacKol. 

B oxTaOpe, nocme OnayqeHHA XBOH, MOUKM C MAKPOCHOPOHOBbIMH KOJIO4 
CKaMH elle Ooulee pe3KO BbIJeMAMHCh CBOel POpMOM MH OKpacKOH Ha OFOJeHHBIX 
BeTKax Cpequ Apyrux moyek. Ilocue yqanenua c Takux moyeK vemyhH Obit 
XOpOWO BHHbI MHKpOcnopopuE. Kaki Mukpocnopodunn (THYHHKAa) 
COCTOHT H3 ABYX paspOCLIMXCA MUKPOCHOpaHlHeB H BLITAHYTOM TYMO OKAHYMBAIO- 
melcA YellyHKH, OTrMOalouelicA B TpOTHBOMOMOXKHYIO OT MUKPOCMOpaHrHeB 
cropouy. Ha nomepeunbix paspesax TakMX MO¥eK BHAHO, TO KMeTKH apXecHo- 
PHA B MMKPOCHOpaHrHAX HEMHOTO YBeMYeHbI B pasMepax, Apa HX HeEMHOFO 
KpyNHee, C Ooylee TyCTbIM COep2XXHMbIM; OKpallieHHbIe remaTOKcusMHOM Tefiqen- 
ravHa, OHH Pe€3KO BbIJeAIOTCA Ha (pone MasMpr (puc. 1, 7). 

AHauOrH4Hylo KapTHHY MOXHO ObIIO Ha6uIOMaTb UB HosxOpe. TombKo B Tep- 
BOM MOJIOBMHE JeKaOpA Ha MpPOPONbHbIX paspesax NOUeK B MHUKpOCNOpaHrHaAx 
(puc. 1, 8, 9) Moxuo 6blI0 OOHapyxKuTb MaTepHHCKHe KeTKU MUKPpoOciop. OTH 
KI€TKH HMeIH Oojee OKpyrayio (PopMy c KpyNHbIMA sAqpamMu u A]PbIUKOM H 
HaXOQMIMCb B COCTOAHMM MOKOM. CocTosHue MaTepHHCKMX KeTOK MUKpocnop 
yKa3bIBalO Ha TO, YTO OHH FOTOBbI K peYKIMOHHOMY JeeHHtO. 

Bo Bropol nomoBuHe JekaOpaA MaTepHHCKHe KIeTKH MHUKpOcnop y2xKe Mpucty- 
mud kK I qeneHMio Mefosuca u HaxOfuNucb B CTaqun paHHeli mpodasp. B saHBa- 
Pe BMaTepHHCKUX KJIeTKAX MHKPOCHOp OTMeYaNHCb pasJIMUHbIe cTaquH mpoasbl 
i qenenua. B neppol qexaqe espana 1952 r. croana Tenmana moroja, Hem TaAd 
CHer,; MaTepHHCKHe KJleTKH MHKPOCHOp B STO BPEMA HAXOMMIMCh B CTauu nosqHeh 
mpoasnt I Aenenua (quaKuues) (puc. 1, /0). B Konte espana Ha comHeuHOL 
CTOpOHe JepeBa B MaTepHHCKMX KJIeTKAX MMKpOCNOpaHrua Opimo oTmeuenc 
Hane PasIM4HbIX CTaquit ReleHuA, HauMHaa c metacasp I yenenua melio: 
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Puce. 1. 3anoxwkeHHe H pa3BHTHe MHKPOCNOpoPuNOBLIX KOJIOCKOB JIHCT- 
BeHHHUbI cHOupcKon (1951—52 u 1952—53 rr.). Buy mpenapHpoBaHHbx 
mouek cBepxy: / — a — cuebI OTIpenapHpOBaHHbIx yemlyeK, 6 — pay ue- 
uryekK, 6 — oGocoOuBluHecA KJI€ETKH Ha KOHyce HapactaHua (3 VII 1952); 
2 — 6yropKu — OyfyuMe MHKPOCNOpodHbI, pasBHBUIMeCH Ha KOHYyce 
Hapactanua (15 VII 1952). IIpozompubie u monepeunble paspesbl MHKpo- 
cnopaHrves: 3 — OyropKH MuKpocnopodusn c HelupdepenunpoBanuon 
TKaHb10 (1 VIII 1952); 4— B MukpocnopopHase TpH MHKpOcnopaHrHua c 
KJI€TKAMH apxecMOpHaA, Y OMHOTO MHKpocnopaHrus OHH paspylinsucb 
(8 VIII 1952); 5 —s muxpocnopopunne Ba HWxKHHX MHKpOcnopaHrus 
cPopMHpoBaHHI, a B ABYX BePXHHX MHKpOCMOpaHruAX KJIeTKH apXecnopHA 
paspymmuuucb (8 VIII 1952); 6 —B mukpocnopopuisne BUI: a — no- 
JIOCTh paspyWMBIHXCA JBYX PyAMMeHTAapHbIX MUKpOocnopaHruesB, 6 — MHK- 
pocnopaHrHu c apxecnopHaibubimu KeTKamu (8 VIII 1952); 7 — muxpo- 
cnopaHrHH c KJleTKamH apxecnopua; 8 (9 XII 1952) u 9 (20 XII 1952) — 
MHKpOCMOpaHrHu C MaTepHHCKHMHM KJICTKAMH MIbWIbIbI B CTaqHM Mmpodassl, 
a@ — MaTepHHCKHe KJeTKH MbIVIbIbI, 6 — BbICTHAIOWIM cou, 6 — cpeqHHi 
HOKpoBHbli cio“; /O—sanpa B cocrosuuH uaKuHesa (1 II 1952); 
11 (28 111953) uw /2 (15 III 1952) — penykunonHoe jeneHve MaTepHHCKHX 
retpagp 18 — no3qHaa Tenoasa BToporo jenenua (27 III 1952); 14 — 
KmeTOK; Ubwibubt (1 IV 1952). 


3uCa HM KOHYaA aHadasol u Temodason (puc. 1, //). enenua npoucxouun acuy 
xpouno. 23 II 1952 r. w 28 II 1953 r. Obi0 OTMedeHO JeJeHHe MaTepHHCKH 
KJeTOK B MUKpocnopaHrusax. CyefoBaTeJIbHO, 3MMOM MOHOTO TIOKOA Y JIC 
BeHHMILbl CHOMpCKOH HeT. 

B neppo qekaqe MapTa B Mu4KpocnopaHTuax HaOioganca mpouecc II qe 
JICHMA Mefio3Hca, KOTOpbIli npoTeKan GOpicTpee (puc. 1,/2), B Konue MapTa B 
BCeX KleTKaX ObIIM OTMe4eHbI CTaquu m03qHUXx Tenodpa3 II qenenna (puc. 1, 13) 
B neppolt qekaqe alpea B MAKPOCHOpaHrHAX BO BCEX MaTePHHCKHX K1eTKA| 
3aKOHUMICA Mpowecc Mefosuca, OOpas0BamHcb TeTpaybl WbIMbubl (puc. 1, 14) 
Ilsa B COCTOAHMM TeTpay HaxOfusmacb Hefouro; yxe 15 IV (1952 r.) u 201 
(1953 r.) B MHKpOcMOpaHruAX MO*KHO OplIO HalTH IbIIbILy B CBOOOAHOM COCTOS 
HUH. SaTeM MpOHUCXOAUMO CO3peBaHHe MbIIbIbI, H 3eeHbIE MAKPOCMOpOPuIG 
BbIe KOJIOCKH MOcTeweHHO %KesTemH. PacrpeckuBaHwe MHKpOciopaHrHeB H Tb 
JIQHHe MbVIbILbI MPOMCXOAUNO B KOHUE allpeiA, KOra CTOAMH TellsbIe COJHEUHBI 
muu (24 IV 1952 r. uw 30 IV 1953 r.), 

Cnekyet OTMeTHTb, ITO 3a0%KeHve OYrOPKOB-MHKPOCHOpOmus JO MOMeHT, 
OABICHAA B HAX MMKPOCMOpaHrveB C apXeCHOPMasIbHbIMH KJCTKAMA TIPOXOl 
uO B TeyeHue OfHOro Mecaua (c 3 VII no 1 VIII). B cBa3” c 34MHuM HOXONOG 
JaHveM mpolecc quppepenunallu apXecnopuA B MaTCpHHCKHEKJeTKH MAK POCnop| 
mpoTeKasl JOBObHO MeIeHHO — Cc aBrycTa NO HOAOpb BK NOTHTeIbHO. Ilogro-) 
TOBKa MaTepHHCKHX KJeTOK MHKpOcnop K MeHOsSHCy H CaMbIi MepHoy JeenuA i) 
HAM Y JIMCTBCHHHMbI IATD MeCAWeB —-C JeKaOpsA 0 alipeub. | 

Tlonapli (HK pa3BHTAA MAKPOCMOpOpAMOBbIX KOJOCKOB OT MOMeHTa 060+) 
COOM@HHA MapHCTeMaTMueckux OyropKOB Ha TOUKe pOCTa YKOPOYeHHIX m00e+ 
roB JO MOMHOrO CO3peBaHHA 3epeH TbIVIbIbI MPOXOAH 3a WeCATb MeCALLeB 
cC Havala HIONA AO KOHWa allpesa cefyroulero rosa. 

IIpopeqeHHoe HaMH TOcmeqOBaTebHOe HaOMIOJeHHe Hal pasBHTHeM Toye 
HW MpOTekaiolluMH B HHX IpOleccaMH TOBOpAT O TOM, 4TO Ha’ paHHeH cTajMv 
pa3sBHTHA B MHKpOCHOpoue 3ak Na bIBAlOTCA YeTLIPe MHKPOCMOpaHrHa, 43 KO-}| 
TOPbIX NOJHOPO pa3sBHTHA JOcTHraioT Ba. STO uMeeT OONbINOe 3HAGeHHeE JA 
NOHHMaHHA 9BOJIOWMH MuKpocnopodussa xXBokubIx. TmyOoKoro 3HMHero 
MOKOA Y MOYeK C MHKPOCNOPOPHJIOBbLIMH KOJIOCKaMH Y JIMCTBeEHHMIUbI CHOup- 
CKOH HeT: 3HMOM MpOMCxO_AT AudpepenyualuA apxecnopuHA uw. NOATOTOBKAa 
MaTepHHCKHX KJIeETOK K MeHOSHCy. 


Vucrutyt seca Tlocrynuso | 


Axafemuu HayK CCCP 27 X 1956 


IWMTHPOBAHHAS JIATEPATYPA : 


1C. B. BuxtTopos, Yen. cop. 6von., 14,8. 3(1941). 2K. WM 
mene pacrenul, M., 1937. 3 J. Dovle, Ann. Bot. Soc. (1916). 4 
Handb. d. Pflanzenanat., Lief. 30, Berlin, 1933. 
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Jlokaagn Akagemunm nayr CCCP 
1957. Tom 1414, Ne 4 


MHK POBHOJIOFHA 


A. E. KPHCC 


| MA KPOBHOJIOPHYECKHE MCCJIEXOBAHHA B ILEHTPAJIbBHOM 
APKTHKE B 1956 r.* 


(IIpedcmaeaeno axademukom A. H. Onapunoim 12 II 1957) 


B 1954 u 1955 rr. MuKpoOnonorMyueckHe HCCeqOBaHHA B [lenTpambHon 
KTUKe OXBATHAH OKONOMOMIOCHBI pation, aTAaKy%Ke YYACTOK, PacrlO/1O%KeHHbIH 
sky CeBepHbim mouiocom u CeBepHoli Semser (, 2). B 1956 r. stTH HccmeqO- 
Hud (B HUX NpHHuMasH ysactue HM. E. Muuyceruna u C. C. A6pi3os) 
DOMOMKeHBI Ha CTaHIWAX NO Apyry!o CTOpOHy MOvoca-—MeKTY HAM 
Kanagckum apxunenarom u Ansackolt. UacTb 43 STHX CTaHIMH NpHWwliacb Ha 
alioH NMomtoca OTHOCHTeIbHOM HejOCTYMHOCTH (cm. puc. 1 u Tad 1). 


Tao6dauna 4 


KoopauuaTs! MHKpOOHOJOrHYeCKUX CTAHIMH B IlentpambHol ApKTuKe 


Pes Tonrota ak Tourota 
mae ne 
Sy IWupota 2 oS Illupora 
ee 
2 sg | CeBePHAH | pocrodnaa | sanaquaa e = | ceBePHad | pocrounaa | sanaqnan 
=e a a, 
4 88°04'3" 208°44’ 451°16" 20 76° 29/4" 484° 00" 176°00’ 
2 89°29/5” 294°417' 65°43" 24 84°34/5" OK eae 148°39/ 
3 85°53’ 332°30! 27°30! 22, 81°34/8" 2QA14°44" 145°19/ 
4 88°44" 49°57’ 23 UPS 204° 00" 456°00" 
5 89°26’ 70°00! 24 (hip yRine 210°28/ 449°32/ 
6 88°48" 184°30! 175°30’ 25 73°03! PATA 148° 48" 
if 87°23/ 89°51’ 26 77°00/5" eno 22t 139°38/ 
8 8p°4 9" 82°15/ 27 78°19/ 221°40! 4138°20/ 
9 84°40! 89°27’ 28 78°451" 226° 09/ 433° 54" 
40 83°14 iat! 29 78° 29/0" 228°31’ 4131°29/ 
44 83°27! 87°00’ 30 80°25/0” 226°30/ : 423230! 
412 83°17’ 400°42’ 35 81°13/1"7 235°09/ We paonks 
43 82°35/ 91°22/ 36 82°02/ 255°00" 404°00’ 
14 87°32! 431223! 37 83°48/4" 2414°30’ 118°30/ 
45 86°38’ 140°50/ 39 84°59’ 264°25/ 95°35! 
16 85°46/ 116°58/ 40 84°10/ 224°00/ 136° 00’ 
47 82°55’ bay hes yAg 44 Boreas 227°47' Gleraaley 
418 78°49! 458 °53/ 42 87°28/3” 482°47'56"| 4177912" 4” 
419 76°22! 160°13/ 43 86°26/ 79°19'6” 


* Crannun NoNe 1 w 2 ObliH CmenaHEI B 4954 r., NeNe 83—17 B 1955 F., De 18—43 Bw 1956 r. 


COoppl MaTepHasIOB [WIA U3y4eHHs XapakTepa BepTHKaJIbHOrO pactipesede- 
HUA UMCMeHHOCTH M OMOMACCbI MAKPOOPFaHH3MOB, a TAaKsKe ux MOpdojorHye- 
eKOrO cocTaBa Ha pa3JIMYHbIX rOpH3OHTaXx BOMHOH TOU, OblIH NpOBeeHbI Ha 
25 cTraHUHAX, 3aXBATHBIIMX JOBOIbHO 3HayHTeJbHYIO akBaTopuio CeBepHoro 
Jleqopuroro oKeaHa: 5 43 HX TpHxXOMMMCe Hal rayOunamu yo 1000 mM, 7 — 
Hay rryOuHaMH OT 1500 qo 2000 m uw 13 — Haq rulyOHHaMH CBbILUe 2000, jo 
3300 m. Takum 06pa30M, OOJIbILIMHCTBO MHKPOOMOJIOPHYeCKHX CTAaHWMH pactio- 
jlaramoch Haj, aOuccaJIbHbIMH riyOuHamu [loaspHoro 6acceliua. Ha Kaxkon 
3 9THX CTAHILMH B MaKOBOM JIBAY TIpOOUBaJIHCb JIYHKM HW ONYCKaJHCb 6aTOMeTPHI 
cucremp: AmekceeBa C TOMOILbIO jeO6eKH 39TOrO KOHCTpyKTOpa Ha TOPH3ONTHI 
5, 10, 25,50, 75, 100, 150, 200, 250, 300, 400, 500, 750, 1000, 1500, 2000, 
9500, 3000, 3500 M. Ha HeKOTOpbIxX CTaHIMAX, B 3aBHCHMOCTH OT HX rslyOHHBI, 
TpOObI BOLI USBIEKANHCb C TIPOMeKYTOUHEIX H Ooviee TyIlyOOKHX POPH30HTOB: 
60, 155, 470, 800, 1515, 1700, 1720, 1850, 1860, 1979, 9300, «2310 92872, 
9926, 3122, 3280, 3624, 3625, 3650, 3675, 3707, 3750, 3800 M. 

[Ipunecenuble OaTOMeTpamMu TpoObl BOfbl TOTYAC 2%Ke HaJMBAIHCh B Ipooup- 
Ku, cogepxanyve 0,5 MJ yabTpapusbTpOBaHHOro (popMammHa, H @uuJbTpO- 
Bauch (B OGbeme 15 mu) yepes MeMOpaHHble yJIbTpapHJIbTPHl, cBOOOJHBIe OT 
6akTepHasIbHbIX KJ€TOK. Zarem yuIbTpapHAbTpbI Ob BbICyIIeHbI H JOCTaBJIeHbI 
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p Mocxsy Jif noycueTa wHCNa OCeBLUINX Ha HX MOBEPpXHOCTH MHKPOOPraHnus 
VW WA u3sy4eHHA MOpOMOrHH STHX MHKPOOHBIX PopM. 

B 1956 r. Opi Opranu30BaHbl Tak2%Ke MUKPOOMONOrMyeECKHe ma6oparo 
Ha J[peliyrouwx cranuyuax «CeBepHblii miomtoc-4» (CI1-4) u «CepepHbIi movie 
(CII-5). Craumonapuple ycloBua paootpt Ha. 9THX CTaHIWAX OTKPbIIH BO3M 
HOCTH JIA UpOBeeHHA UCCe_OBaHHH CO CTeKJIaMH. 
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Puc. 1. Kapra mukpo6vonornueckux cTanyui B Llenrpasbnol ApKTuke 


Creksla, ABJAACb aHaJlOraMH B3BeLICHHbIX UaCTHI, B MOPCKHX BOOeMax 
OKa3aJIHCb MOJIC3HBIMH JIA H3YYCHHA CKOPOCTH pa3MHOXKeHHA MUKpoopra 
HH3MOB B TviyOuHax Mopeli u oKeaHoB (3—). B 1955 r. Ha Apetidpyroujeh cTaH 
wun «CepepHpiit momtoc-3» (CI1-3) crekna OblIH OMYMLeHbI Ha CyTKH 10 CTaH,apT 
HbIM TOPH30HTaM JO rryOuHE! 3300 mM. B 1954 r. na Apekdyroujeh cTaniur 
CI-5 creka HaxOQuIMCb Ha pasJIMUHbIXx rsryOuHax OKeaHa JO 2500 M 2,5 cyToK— 
IIpOJOM2KUTeNbHOCTh, KOTOPOH elle He yaBaslOcb JOCTHTHYTb, paOoTas c cyqna 
B 1956 r. Ha ypetidyroujeh cTanuuu CII-4 Opi NpOBeseHbI YeTbIPe CepHH ONbI 
TOB CO CTeKJIaMH. 

B pe3HHOBbIX MpOOKax Oombuoro PopMatTa JeaHCcb [Be MpopesH, B KOTO 
pble BCTaBJAHCb MpeyMeTHble cTeKa. TpeTba Wpopesb CulyKuJIa WIA ykKpense 
HMA MpoOKH Ha ruApomorMyueckoM Tpoce. C nomoMIbIO WeOeyqKH AeKceeBa m1po06 
KH Ha Tpoce norpyxasHcb Ha TropH30HTpI: 5, 10, 25, 50, 75, 100, 150, 200 
250, 300, 400, 500, 750, 1000, 1500, 2000, 2500, 3000, 3500, 3900 
Crexna I cepuu BbiqepKuBaINCcb Ha STHX ruyOuHax 6 uac. Bo II cepuu — 
12 uac., B II] cepuu — 24 uaca, B IV —7 cytox. M3pneuenupie cnycTa 3TI 
CpOKH CTeKa BbICYIUHBaIHCb UH (PUKCHPOBaINCb Ha WwiaMeHH CNMpTOBKH. B Ha 
CTOAMee BPCMA IPOBOAMTCA MHKPOCKONHYeCKOe H3YYeCHHE OCeBLIHX H PasMHO 
XKHBIUMXCA Ha TOBEpXHOCTH CTe€KOJI MHKPOOpraHH3MoOB. 

B mukpoOnosoruyeckux JaOopaTopHax Ha Jpekcbyrommux cTanuuax CIl- 
u CII-5 Opium mpopefeHbl HCCefOBaHHA BePTHKAJIbHOrO pacipocTpaHeHHusA re 
TepOTPOPHbIX MHKPOOPraHH3MOB, CMOCOOHEIX Pa3BHBaTbCA Ha OeKOBbIX cpe 
ax B NaOopaTopHow oOcTaHoBKe. [I]po6nr Bogbr OTOHpamucb CO cTaHapTHbE: 
TOpH30HTOB OaTOoMeTpamu AvieKceeBa, a OOpa3iibl ula — Tpy6xon AmexceesBa 
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) Ilocne usBievenusa 6aTometpa c cooTBeTcTByIOLero TOPH3OHTAa KpaH eFo THLa- 
HIbHO MpORHTasicA, CilyCKalacb CTPyA BOJbI, HW TOIbKO 3aTeM 3aNONHAAaCh 
PepHibHaa KoNOa. [Ipo6nr Bogbr O6bemomM 50 mu (pHIbTPOBAIHCb B lpHoOope 
eiTWa yepes MemOpanuble ynbrpadunptpp Ne 2, mpuMensemple [Win CanHTapHO- 
*AKTepwONOrHyecKOro aHaHsa Bob. Tlocne OkoHYAaHHA CUALTpauMN puJIbTpw! 
) OCEBINHMH Ha HX MOBePXHOCTH MHKPOOHBIMH KJIeTKAMH M3 JaHHOH mmpo6pl 
jaKJay[biBaIHCb [Js NpOpalllMBanusA B Yaliku IlerpuH THIIbHOH CTOpOHOM Ha n0- 
|2PXHOCTb OCTHIBIWerO MxcOo-MenTOoHHOrO arapa (MIJA), upuroropsennoro Ha 
jowe OKeaHa, H Ha cpeqly OmiOu ({ucTHINMpOBaHHan BOAa — 1000 mu; caxapo- 
ee— 20 r; KzHPO, — 0,2 r; MgSO, — 0,2 r; NaCl — 0,2 r; K,SO, — 051 r; 
jen — 2 1; arap — 20 r). Uamku c dubTpamu ycTanaBsIMBaIHCb B CHeladb- 
{ple IIPOCTepHJIM30BaHHbIe MeTaJIHYeCKHe KOPOOKH, KOTOpBIe 3aTeM MO/[Be- 
MMBaJIUCb K KYNOJIy NanaTKH. Y KynOsa NamtaTKu Temiepatypa Opa 25—27° 
NarojapaA oOorpeBy NasaTKH rasoBOl MWJIHTKOM. 

| Uepes 4—5 cyToK npu 9sTOH TemnepaTypHoH uHKyOallHH Ha HeKOTOpbIXx 
DWJIbTpaxX PasBHJIHCb MHKPOOHbIe KOJOHHH. OHH OTBHBaJIHCb Ha CKOIIeHHDbIIi 


AIJA unu cpegy Sui6u u MuKpocKonupoBanucn. 
Ta6nuna 2 


KOMHYECTBO MHKPOOpraHH3MOB, YTHJIH3HpyIOUHX JIeTKO YCBOAeMOe OpraHHyeCKOe BellecTBO, 
|Ha pa3H4HbIX rryOuHax OKeaHa B IlenTpasbHOH ApKTHKe (4HcO KONOHHM Ha 1 a BogbI) 


1956 r. 
1954 r. HiOJIb 1954 r. 1955 r. matt 
ceHTAOPb anpestb Maiti 
= CII-4 (87°28/3” | CII-5 (86°26/ 
Ge Ws, A242 | en mt 9 CtOl 
. CII-3, (88°04’3"| CII-3 (89°295" | CIT-5 (82°55’ | CIT-3 (85°53’ 3. A.) B. I.) 
ey (EG Watt GREETS || (es Gna, CASS: Co dite, 1019327 Comics 23000 | ina | ne 
BS 3. A.) Se 1) 3. 7.) 3. 7.) 
e MTIA MITA MITA MIJA | Sm6u MIA | Om6n 
Bs 
525 120 160 80 120 0 0 
41995 120 0 0 0 0 0 
2485 0 0 0 0 0 0 
350 0 0 20 7 0 20 0 
735 0 0 0 0 0 0 
j 140 0 0 0 0 40 0 
150 210 2660 80 0 40 0 20 0 
200 35 3045 0 0 0 0 0 0 
250 455 665 0 0 0 0 0 0 
300 CamsHcTbIi PpocT 980 0 0 0 0 0 0 
400 280 05 0 0 0 0 0 0 
500 455 245 0 0 0 0 0 0 
600 490 0 0 
750 70 0 0 0 0 0 0 0 
1000 420 175 0 0 0 0 0 0 
1500 70 105 0 0 0 0 0 0 
2000 175 210 0 0 0 0 0 0 
2500 280 245 0 0 0 0 0 0 
3000 210 35 0 0 0 0 0 
Bite 0 
34 
3500 350 0 0 0 0 
3700 | 140 0 0 


B ta6n. 2 cBeyeHbl JaHHble O KONHUeCTBe TeTepOTPOPHIX MAKPOOPraHH3MOB 
(10 YHCY BbIPOCIIMX KOJIOHHM) Ha pasHYHbIX rnyOunax Cepepuoro JlegosuToro 
OKeaHa B Hiovle H CenTAOpe 19541. u BecHol 1955 u 1956 rr Oru” Mukpoopranus- 
MbI JIAIOT BOSMOXKHOCTb CYJMTb O KOHIUCHTPallHH HW paciipeseveHHH JIerkO ycBose- 
MbIX (—POpM OpraHHyecKOrO BelfecTBa, T. €. OPraHHyeCKOrO BelljecTBa, HaxOjsA- 
MerocA Ha HauaJIbHbIX CTaMAX pasJOKeHHA 

CraHUMNv, 3a HCKJIOUCHHeM OJ[HOH, HAaXOJMBIUHeCH MeIK]LY 86° 4 MOJO 
COM,  laBaJIH BO3MOXKHOCTb XapaKTepH30BaTb OKOJIONOJIOCHBIM pallOou 
3 BECeHHHH, JICTHHH H OCCHHHM MepHobl B pasHuHbIe roppl. [IpH paccmoTpenun 
ra6. 2 OpocaeTca B Twlasa ABHOe pasmMyHe B COfepKaHHH TeTepOTpOPHbIx 
MUKPOOpraHH3MOB, HCMOMb3YIOWHX JIErKO yCBOHeMOe OPraHHYeCKOe BelecTBO, 
3 HIOJIe H CeHTAOpe HB BeceHHHe Mecaubl. JleToM u B Hayasie OCeHH JaHHbIe op- 
Mbl MHKPOOpranv3MOB ObWIH OOHapy2KeHbl MOUTH Ha BceX TvlyOuHaX OKeaHa 
361u3H CeBepHoro mosmioca. Oco6eHHO OOuIbIIMe KOMHYECTBa BCTPeCTHJINCb B paHo- 
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He CTbIKa ATJAaHTHYeCKOFO TeYCHHA C paCIOJIOMKeHHbIMH BbIIe COAMH BOE 
STor MOrpaHHyHbi COM MOXKHO pacCMaTpHBaTb Kak C/OH TemilepaTypHO 
cKauka, C TOM, OHAKO, pasHHell, TO 3ffecb MpOHCXO_UT Nepenay B CTOpOE 
MOBbILIeHHA TeMIepaTypbl — MepexoOA OT OTPHMaTeIbHbIX TeMepaTyp BOP 
K HOJOXKATEIbHBIM B aTJIAHTHYeCKOM cCJIOe. 

Becuott 1955 411956 rr. KOHUeHTpallua reTepOTpOublxX MUKPOOPpraHHu3mok 
PpasBHBalolwluxca Ha OeKOBbIX cpefax, OKasamacb BO BCeH BOHOM a 
HaCTOJIbKO MaJIOH, UTO Ha MEMOPaHHBIX YJIbTpapuJbTpax He BbIPOCJIO HH OH 
KONOHHH Wocie (usbTpaluH yepes HuX 50 MJ BOJHI. 

BecenHve HCCIe@qOBaHHA WOKa3aM, YTO JIMUIb H3 HEKOTOPbIX T1p0O, B3ATb 
B BepXHHX CJIOAX OKeaHa, BbIPaCTaIOT KOJIOHHH reTepOTPOMHbIX MHKPOOpraHH 
MOB. OyHakO Ha (OHE CTOJb pesKOrO OGeHEHHA BOAHOM TOM STHMH BUJa 
MHKPOOpraHH3MOB, BCe %Ke BbietseTca 150-meTpoBbili TOpHSOHT, OM3Ky 
K BepXHeli rpaHulle aTMaHTuyeckoro TeyeHua. IlourH Ha BCeX CTaHWMAX B apt 
sle—Mae 3][e@Cb HMeJIaCb MOBbIINeHHad M0 CpaBHeHHI0 C BbIlle- H HHKeeKallMM 
TOPH30HTaMH KOHICHTpalluaA TeTepOTpodos. 

IlonyyeHHple JaHHble 3acTaBJIAIOT MpequONaraTh HasIM¥UHe CE3OHHOCTH B pas 
BUTHU %KH3HH B IeHTpasIbHou uacTa CeBepHoro JleqoBuToro OKeaHa NO, Make 
BbIMH JIbgamu. Ilocme meTHe-oceHHero MOJ’beMa, CBA3AHHOFO C JeHCTBHeM JY 
YHCTOH pawuallHu, C HaCTyMJIeHHeM TeEMHOFO BpeMeHH FOJla IpOMCXOAUT, HECMO7) 
pa Ha NpakTHy¥ecKH He MeHAIOMLYIOCA TeMilepaTypy BO/bI, AelpeccuA B Onomd 
THYeCKOH MpOyKTHBHOCTH OKeaHa B LlenTpambHol ApxKTuke. Bpipaxkennerk 
39TOH JlelpeccHH Ha e€ KOHeUHDIX 3Talax TMOCe OKOHYAHHA TOJAPHOH HOY 
HW ABJIACTCA PE3KOEe NaeHve YHCMICHHOCTH TEX BHJOB MHKPOOpraHH3MOB, KOTOPbh: 
HCMOJIb3YIOT B CBOCH KH3HEECATEMbHOCTH MPOMyKTbI OOMeHAa Jpyrux rHtpo6HoH 
TOB HW MepTBbIe, HavaBIIMe paslaraTbCA Tella MWJIaHKTOHHBIX OpraHH3MOB. 

Hapsyy c uccieqOBaHHAMH BOJHBIX Npo6 Ha Apekdyroulux cranuuax CII-) 
u CII-5 6bi10 mpoBeyeHoO MUKpOOHOMOrMYeCKOe H3YYeHHe NMOBEPXHOCTHOPO CIOL 
usa, B3ATOrO TpyOKoH AnexceeBa Ha CII-4 c rayOuupi 3950 m, a Ha CII-5 c ra 
Ounb! 3544 M. SaceB usa TOTUAC Ke NOcse H3BIeYeHHA MpoMsBoAHca Ha MITA 
aM cpeqy OmOu B OObeme 0,15 Ma cycneH3HH Ua, IPHrOTOBJeHHOH B pasBesel 
Huu 1:10 na CII-4 u B pasBeqenuu |: 2,5 na CII-5. Tlocne uyxy6auuu mp 
Temnepatype 25—27° na MIJA ue Bpipocs0 HH OAHOM KONOHHH U3 mpo6 nua 
Hu co cTanuuuM CII-4, Hu co ctanuuu CII-5. Ha cpege Qui6u uz usa, B3ATOF 
Ha CI]-4, Bpipocio B OAHOH MOBTOpHOcTu 4 KONOHHM, B Apyrod — 2 KononHy| 

KoNOHHH MHKPOOpraHH3MOB, BbIPOCLIHe H3 BOAHbIX 1pO6 u M3 Mula, COCTOAIE 
3 HECIOPOHOCHBIX MH CIMOPOHOCHbIX MasloOueK, MHKOOAKTepHi H KOKKOBbIX (OpM 
BpieseHa TakxKe KOJIOHHA [pomxel. 

Tlonpsyiocb cayyaeMm TpHHecTH rayOoKy:o OmarofapHOcTb HavasbHUKy 
[napcesmopnytu B. ®. Bypxanopy; ero HemocpeycTBeHHOe H WHpOKOe coselt: 
CTBHe J[aslO BOSMOMKHOCTb OCYIIECTBHTb TMepBbIe MUKpOOMOMOrHYeCKHe CCIE 
HOBaHHA B palione CepepuHoro nomioca u Apyrux o6actax Lentpanpnol ApKrTu 
KH. Bpipaxkaio TakxKe CBOIO HCKPCHHIOIO IPH3HaTebHOCTh HavaJIbHUKY BB 
COKOWMpoTHOK akcnequuMH E. WU. Toncruxopy, ero samecrTuTeiK 
M. E. Octpexuuy, HavanbHukam pelipyiomux cranuui «Cepepupit 
mouuoc-4> wu «CepepHpid momoc-5b» A. IT. Tpanxuny u A. A. Coxo: 
JoBy, ruqponoram M.B.Us3pexosy, YW. I. Pomanosy, B. A. Ulamonrpepy. 
E. K. Kopanesy, . A. Monomapenko, M. 1. Sarouckomy 3a NOMOIIb B MpoBe 

e€HHH MHKpPOOMOMOrMyeCKHX paOOT BO BpeMa” aKcHequmHH 1956 r. 


MWucrutyt mMuKkpoOvosornu Tlocrynuno 
AxkayemuH HayK CCCP 10 I 1957 


WHMTUPOBAHHAS JIATEPATYPAG 


1 A. Kpucc, Becru. AHCCCP, Ne 1, 30 (1955), 2A. K pucc, Becru. AH CCCP 

Ne 9, 31 (1955). 2 A. Kpuce, B. JIam6uua, Yen. cosp. 6uon., 39, 366 (1955) 

A. Kpucee E. Mapkuaunosau4, Muxpo6nonornuas, 23, 551 (1954). 5A. Kpuce 
E. Py kuua, DKypu. o6m. 6uon., 13, 346 (1952). 
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i} Wornagn Akanemun Hayk CCCP 
1957. Tom 114, Ne 4 


@H3HOJIOTH PACTEHHH 


JI. A. CKBOPLLOBA 


BJIMAHHE 2,4-1 HA KOJIJIOHAHO-XHMUYECKHE CBOHCTBA 
PACTHTEJIBHOHM KJIETKU 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoeoim 31 I 1957) 


_Kak ussectuo, 2,4-quxnopdenokcnyKcycuaa Kucnota (2,4-J]) B repOunuy- 
BIX [03aX BBbISbIBAeT Y PAA PaCTeHHii pesKOe HapyIeHHe POcTOBBIX Mpouec- 
B, 3aJlepKKy H MPMOCTaHOBKY pasBUTHA HW Jaxe rHOelb pacTeHuli, BTO Bpema 
ak y Apyrux pacTenuli MOQOONbIX HapyuieHHH He HaOmoqaeTca. Ms6upatenp- 
Oe felicTBHe TepOHUMAOB OCODACHAeTCH PANOM IIPH4YHH, Cpe KOTOPHIX, Ha 
alll B3IJIAjl, HeEMaJIOBaxKHOe SHAYeHHE HMeeT XapaKTep B3aHMOJeHCTBHA 9THX 
elecTB C COJ@p2KHMBIM PaCTHTeJbHOH KJIeTKH, H B YaCTHOCTH C ee MpoTorsas3- 
oH. YunTHIBad CyULeCTBOBaHHe B MpOTOMIa3sMe pacTeHH OMpeyemeHHO!t, CBOH- 
TBEHHOH JaHHOMY BHJy CTPYKTYPbI, MOXHO TIpeMOMOKATh BOSHHKHOBeEHHE 
SOPCHHbIX H3MCHCHHH STHX CTPyKTYyP B pe3yJIbTaTe B3aHMOelicCTBHA KOMMOHeH- 
0B MIpOTOMMasMbI Cc repOuLHAOM. 

IIpuHuMaa BO BHHMaHHe, YTO TaKHe CBOHCTBa IpOTOMMa3MbI, KaK BASKOCTb, 

JIACTHYHOCTh H OCMOTHYeCKOe aBJIeHHe KJICTKH, TECHO CBA3AHbI C €€ CTPyKTY- 
0H, B CBOel paOoTe MbI CTaBHJIH 3aayy MpocuequTb JelcTBHe repOuluya 
2,4-J] Ha uU3MeHeHHe HMeHHO 3THX CBOHCTB PaCTHTeIbHOH KJICTKH. 
- Visyyenue BanaHua 2,4-]] Ha KOJIMOHAHO-XHMH4eCKHe CBOHCTBa KJIeTKH 
(IpOBOJHOCb Ha UYBCTBHTeJIbHbIX MH YCTOMYMBEIX K JaHHOMY repOuuHAy pacte- 
HuaAx. C 9TOM WebIO Obl MOCTAaBJICHbI BereTaWMOHHbI!e H MOJIEBbIe OTIBITHI C OIPbI- 
CKMBaHHeM Pa3JIHYHbIX KYJIbTyp HaTpHeBol cobio 2,4-J]. BasKocTb H OCMO- 
THYeCKOe aBICHHe OMPeeNANHCh WaSMOJIMTHYeCKHM MeTOJOM (?). 

B sereTal[MOHHOM OMbITe Y FOpuHbl, PacosH, MOMCOMHeYHHKa UM CypelkKH 
2,4-quxsopdeHoKcnykcycHad KHCOTa B Ose 4 Mr Ha COCy] BbISbIBaa 3aepX- 
Ky pOcTa, pe3KO BbIpaxKeHHble (:POpMaTHBHbIe H3MeCHCHHA BCeroO pacTeHHA U 
HOIHOe OTCYTCTBHe UBeTeHHA; Y OBCa HM MIWeHHIUbI, OOpaOoTaHHbIX B (pase Ky- 
IeHHA, HHKAKHX OTKJIOHeEHHH OT HOpMbl He HaOsO,asocb. 

UYepes 3 cyroK mocme ONpbICKHBaHHA OOHaAPy2KHBaeTCA YMeHbIMeHHe BASKO- 
CTH la3Mbl HW OCMOTHYeCKOPO JaBJICHHA KJIETOK WYBCTBUTeIbHbIX K repOnWHAy 
pacTeHuii U OTCYTCTBHe NOJOOHEIX H3MeHeHHM y pacTeHHi yCTOHUMBbIX; pacTe- 
HHA cpeyHei 4yBCTBHTeIbHOCTH pearHpytoT Oosee caObIMH H3MCHCHHAMH KOJI- 
JOM JIHO-XHMHYeCKUX CBOLcTB (Tay. 1). 

YkasanuHoe JelictBue 2,4-J] nposBsaeTcH He TOJIbKO Ha pacTeHHAX pa3JIH4- 
HOFO aHATOMHYeCKOLO HM MOPOMOFHYeCKOrO CTPOeHHA (LUMPOKOJIMCTHBIe — Ksacc 
JIBYJObHbIX, Y3KONMCTHBIE — 3J1aKOBbIe), HO H Ha pacTeHHAX CXOJHOTO aHa- 
TOMHYECKOFO CTPOeHHA, HO pa3siMYHOM uyBcTBUTeIbHOCTH K 2,4-J]. IIpumepom 
MOrYT CJly2KHTb KOK-Carbl3 H OyBaHUHK Mo3qHui. 

B onpite ¢ Of yBaHuHKOM UH KOK-carpi3om (copT TH) cemena BbICeBaJIHCb B Be- 
reTaljHOHHbIe cocyybt u yepes 11/, Mecaua, KOra OOpas0BbIBaslacb XOPOIIO 
pasBHTad pOseTKa, OMpbICKHBasHCb pacTBopom 2,4-J] no 4 mr Ha cocyl. Y KOK- 
carpi3a 2,4-J] BpisBala 3HaUHTeIbHOe CKPYYHBaHHe MMeIOWIMXCA JIMCTbeB UM 
BPeMeHHYIO 3ajlepxKKy POCTa BHOBb MOABJIAIOU[MXCA JIMCTbeB, B TO Ke BpeMaA 
O6pa6oTaHHble pacTeHHA OyBaHyHKa HUYEM He OTMHYAINCb OT KOHTPOJIbHbIX. 
[locne onpbicKHBaHHa pacTeHHi repOHUHAOM B JHMCTbAX KOK-Carbl3a MpOHCXO- 


Tao6dauna 
Jleficrpue 2,4: Ha ocmoTHueckoe JaBJIeHHe HW BASKOCTb Ma3Mbl HEKOTOPbIX pacTeHnit 


=* 
OcmoTuyeckoe BaskocTb T1J1a3MBI,}} 
UyBcTBu- © WaBJIeHHe, aTM. MHH. 
pacronte ene Oce a3a PaSBHTHA KO 
K repouHuy- 
Ly rapped 30 SA Heoopaé. o6pabor. Heoopa6é. o6pa6bo 
pact. pact. pact. Pact. 
Topunma Gea BBIC. | Hayao OyTOHHS. 7,60 5,06 10 
TlogcomHeuHHnk BBIC. basa 4 mucTbeB 7,60 6,33 12 
Pacoub BIC. | Hayao OyTOHHS. 7,60 5,82 10 
Cypemka BIC. | WBeTeHHe 7,60 6,84 20 
Kykypy3a cp. tba3a 4—5 JIMCTb- 
€B 60 7,60 80 
OcoT >KesITHIK cp. (basa cTe6nA 10,14 8,87 5) 
Opec VCR. Ky UleHHe AIPA 1) 12 495 
Ilmenuya Apopas yer. Ky UleHHe WaT ka) A Pah) 39 
IIpumeuauHne. BbIC.—BbICOKad, Cp.—CpeHAA, ycT.—pacTeHve ycTOHuHBoe. 
WMT TOCTEN€HHOEG CHHKCHHE BASKOCTH IWJla3Mbl, a 3aTCM H CHH2KECHHE OCMOT 


yeckoro JlaBJIEHHA; Y OJ YBaHUWKa Ha TIPOTAMReCHHU OTbITHOrO MepHOJa H3Meh 
HHH BA3KOCTH TJIa3Mbl HW OCMOTHYUeCCKOTO J[aBJICHHA He HaOM1OaOcb (Ta6w. 


Ta6auna 2 


Vi3meHeHe BASKOCTH Mula3Mbl MU OCMOTHYeCKOrO WaBeHMA Mocwe ONpbICKHBaHUA pacTeH 
pactBopom 2,4-]I 


: Koxk-carbi3 OnyBaHUHK 
C 5 OCMOTHYeCKOe aBse- BASKOCTb Tyla3MbI, OcMOTHYeCKOe AaBvie- BASKOCTb, MHH 
88 HHe, aTM. MHH. HHe, aTM. , "| 
2 HeoOpa6. o6pa6. Heodpao. o6pa6é. Heo6paé. oopa6é. Heooépa6. o6pa6. | 
ee pact. pact. pact. pact. pact. pact. pact. pact. - 
5D 4ac. 11,44 11,44 25 15 15,39 15,39 5 3) 
1 cyTKu| 11,44 10,414 25 10 15,39 15,39 5 i) 
oe 11,44 8,87 30 10 15,39 15,39 8 7 
32> 44a? 8,87 30 8 15,39 19,39 10 7 
oe? APA Dae 11,44 30 15) 15,39 15,39 10 10 
10 » 11,44 11,44 30 25 15,39 15,39 Hy 5) 


[locneqyroujee BOCCTaHOBIeHHe IIpexXHeH BeNMYHHbI OCMOTHY¥eCKOrO JaBJIeHHA 
HM BASKOCTH Illa3Mbl y KOK-Carbl3a CBHJeTeIbCTByeT O06 OCOpaTHMOCTH J\aHHBIX! 
HapylleHHi KOJWIOMHO-XHMMUeCKOrO COCTOAHHA KJIeTKH pH OMpbICKHBaHu 
yka3aHHoH yo30n 2,4-J]. 

CnejyeT 3aMeTHTb, TO YMCHbIICHHe BASKOCTH Ila3MbI yY UYBCTBHTEJIbHBIX 
pacTeHul OOHapy2KuBaeTCA, KaK NpaBuso, ywepes 4—5 yac. nocse ONPbICKHBa~ 
Hua. B nocmefyrollee BpeMA BASKOCTh Na3MbI MpOMOMKaAeT YMCHbUIATLCA elle 
Conbuie. Ha ceqyroumme cyTKH, a HHOa NosqHee HH paHblie — B 3aBHCHMO- 

CTH OT YYBCTBHTebHOCTH PaCTeHHii HW IPHMeHSeMOM JOSbI, CHHKaeTCA HW OCMO- 
THYeckoe JaBsenue. [logoOHoro pofa pesyAbTAaTbI MbI NOyYaNH HU B MOeBbIX 
ONbITaX Ha pale [Pyrux pacTeHHu; Np STOM ObINIO ycTaHOBseHO, YTO UeM OOMb- 
me 03a MpHMensemoro repOulufa, TeM OpicTpee H CHJIbHee MpOABAAeTCA ero 
ReMCTBHE Ha BASKOCTb Nla3Mbl H OCMOTHYeCKOe aBJIeHHe. , 

Ana TOPO UTOObI NOHOCTHIO U36eKATb BIIMAHHA AaHATOMHYeECKUX H MOpHosO- 
THYeCKUX NPH3HaKOB Ha OTBETHYIO peakI[HiO pacTeHuli Ha repOullug, Ovima upo- 
BeyeHa C€pHA ONbITOB C ReHCTBHeM repOuMAa HeTOcpeyCTBeEHHO Ha KeTOUHOe 
CONep2xKHMOe YCTOMYMBLIX HM YYBCTBHTeIbHBIX K TepOulluy pactrenuli. B sTHx 
OMbITaX C JIMCTbeB OBCa HW MOACONHEYHHKA MPOHSBORHINCh Cpesbl BePXHerO STIH- 
WepMHca, a 3aTeM Oj[Ha YaCTb CpesoB NorpyxKasacb B 0,001 M pactBop natpue- 
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Wu coum 2,4-]1, Apyras (konrpombHas) — B AUcTHANupoBanuyto Bory. Y nog- 
PAHEIHHKA HCMOMb3OBAIHCh CEMAQONbHBIE JIMCTOUKM MIpH HaIM4HH ByX Map 
M@icTbeB, y OBCa Cpesbl AeaIMCb CO BTOPOrO WHCTa MpH XOpolwio pa3BHTOM 
yeTbeM. Cpe3bl MPOH3BOAWIHCh M3 cpejHeli yacTH sMcTa H mMoouepeHO 
PpyKaJIMCb B ONbITHbIE H KOHTPOJbHbIe pacTBoOpHl. Takada MeToyuKa mosryye- 
AA Cpe30B NOSBONAa H30eKATh Jake He3HAUNTENbHLIX HHAMBHYa/bHbIX 
HCKIOHCHHM HCCueyeMbIX TWOKasarTevelt. 

l) Ilorpyxenne cpesos noycomHeunuka B 0,001 M pacrsop 2,4-J, ua 15—30 mun. 
@2ISbIBAO Pe3KOC CHWAKEHHE BASKOCTH Tla3Mbl (OBaJIbHbIMi MasMOM3 HacTy- 
JaeT uepes 15 MHH. y KOHTPOJIbHBIX 2Ke cpe30B yepes 30 muu.). [IpeOniBanne 
fp€30B B pacTBope 2,4-J| B Teuenve 11/, uac. NpHBOAMT K CHH2KCHHIO BASKOCTH 
)1a3Mbl LO MHHUMYyMa (OBAaJIbHbIM M1a3MOIM3 HacTynaeT yepes 3 mun.). Hapany 
{ 9THM BO MHOTHX KJleTKaX NpOHCXOAUT rHOeNb MPOTOMMASMbI, BCMeEACTBHE Yero 
fe uepes 1'/, yaca mMpHxoqumo0ch HaOmO,aTb Gomee 50% MepTBbIX KJIeTOK 
$2 2KU3HeECHOCOOHOCTH KJIeETOK CYHIH MO HaJIHUHIO MlasMOIM3a B rHnepToHH- 
€CKHX pacTBopax caxapospl). Uepes 3 uaca KOMYeCTBO OTMepIUHX KsIeTOK 
ipepbiliaeT 75%, a yxKe mocie 5-yacoporo mpeObiBaHHA cpe30B B pacTBope 
1,4-], mojjapnsioulee OOJIbINMHCTBO KJIeTOK B cpe3aX MOCOMHeYHHKa OBIWIH 
He2KUSHECHOCOOHEI, B TO BpeMA KaK KJI€TKH KOHTPOJIbHbIX Cpe30B OCTaBaJIHCb 
IKMBBIMH HW OOHAPyXHBaJIH MW1a3MOH3 B Ca6O0 THnepTOHHYeCKHX pacTBOpax 


| Kverxku cpe3os oBca pH MOMelleHHH B pacTBop 2,4-JI Tol %Xe KOHWeHTpa- 
{HH pearupyioT Oouee claObIMH H3Me€HEHHAMH KOJJIONHO-XHMHYECKUX CBOHCTB. 
Y oBca, HaXOAMBUIeroca B (base TpeX JIMCTOUKOB, BASKOCTb Ila3Mbl CHH2KaeTCA, 
HO ee CHH2KeEHHE IPOHCXOJHT 3HaYHTeJIbHO MejJICHHEee H He TaK pe3KO, Kak y M0]- 
cOIHeWHHKa. Y cpe30B OBca TOMbKO Yepe3 11/, uaca HaOmMIOMaMOch 3aMeTHOe 
CHH2KeHHe BASKOCTH — c 30 Ao 20 MuH. [Iomumo sToro, ecuH mocje 5-4acoBoro 
pe6prBanna B 0,001 M pacrsope 2,4-J] nojaBaniomlee HCO cpe30B TO,Ccos- 
HeYHHKA MOrHO0, TO OOMbIIHHCTBO cpe30B OBCa H Yepes 24 Yaca OCTaBaJIHCb 
2KM3HECIIOCOOHBIM, OcmMoTHYeCKoe jlaBIeHHe B Cpe3axX KaK MOJCOMHeUHHKA, 
Tak HW OBCa BO BPeMA OMbITa OCTaBasIOCcb 6€3 H3MeHEHHH: JIA MOCOMHeUHHKAa 
6,33 aT., qua opca 10,14 arm. 

TakuM OOpa30M, 9STOT OMbIT MOKa3bIBaeT, UTO KJIeTOUHOe COep2xKHMOe 
MOACOIHeYHHKa TOBepraeTcA HeCpaBHeHHO Ooslee OpicTpomMy H Oosee rry6o- 
‘KOMY Pa3pYyLIHTebHOMY JeHcTBHIO CO cTopoHb! 2,4-J], yem KsIeTOUHOe cojfep- 
2KMMOe OBCA, a Tak?%Ke H TO, YTO aHATOMHYeCKOe CTPOeHHe JIHCTa HMeeT BTOPO- 
CTeleHHOe 3HaYeHHe B Ppa3BHTHH YCTOMYMBOCTH pacTeHHH K repOuunAy. 

IIpuHuMaa BO BHHMaHHe, YTO BASKOCTb TWa3Mbl ABJIA€TCH KOCBEHHBIM IIO- 
KasaTesieM €€ CTPYKTYPbI, Mbl CUHTAeM, 4TO HaOsOfaeMble H3MeCHeCHHA STHX 
TlOKa3zaTeeli CBUJeTEIbCTBYIOT O HApyWICHHH CBOHCTBeEHHOHM JaHHOMY pacTeHHI0 
CTPYKTYPbI IpOTOMJIa3MbI. 


MockosckKad CeIbCKOXO3HAHCTBeHHad akajlemMHa Hocrynuo0 
um. K. A. Tumupssepa Dex 1956 


IMTHMPOBAHHAS JIUTEPATYPA 
1jJ. A. Teuxeab, K. Il. Maproauua, JAH, 76, Ne 4 (1951). 
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¥ Jloxnann AkafemMun Hayk CCCP 


1957. Tom 114, Ne 1 
\ 


A. HW. YAPKHHA 
MOJIOBbIE DKEJIESbI THBPHJA MEXKAY BEJTYFOM UW CTEPJIAb 


([Tpedcmaseneno axademuxom E. H. TMaeaoecxum 16 II 1957) 


B nocmequve rosbl MOCTAaBJIEH BOIPOC O BOSMOXKHOCTH HCHOMb3OBAHHA B pbIO 
BOJCTBE Me2KpOWOBOrO rHOpHga Sesyru co cTepsaqbtO (°), B CBASH C 4eM IPH 
oOpetaeT OcoObii HHTepec H3yYeHHe BOSMOXKHOCTH MOJYYeHHA MOTOMCTBa © 
sToro rH6puga. Bompoc o ero cmOcOOHOCTH K Pa3MHO%KeHHIO COBePINeCHHO H 
ocBelleH B WHTepatype. IIpaBya, HMeeTCA yKa3aHHe Ha TO, 4TO B IpHPOAHbIX YCO 
BHAX BCTpeyaloTcd UKPAHbIe CAaMKM MexKpOMOBoro rHOpHya Oesyru c wuT0M (3) 
BooOme %*xe y pasHbIX MeKPOOBbIX THOPHAOB KOCTHCTHIX PbIO HaOsMIOMaIoTCH| 
TlepeXO[bl OT NOHO CTepHAbHOCTH JO MOMHOH NOAOBUTOCTH (°). 

Saqaua HacTosmero uCCMeOBaHHA 3aKIOUaacb B HW3yYeHHH THCTONO 
PHUeCKOrO CTPOeCHHA MOMOBbIX 2%ees THOpHfa MexLy Oesyrok u crepsA,bW,) 
TruaBHOe BHHMAHHe TPH 3TOM JOJOKHO ObITb yeeHO Mpoweccy rameTorenesa. 
Matepvanom ja Hale paOorbl NOCyKHIH TOHAabl, BSATbIE y KHBbIX THO 
PHOB O6eHX PeMHMPOKHbIX POpM OT 1OBeHAJIbHOrFO JO 4-roqoBasOro BO3pactTa,|, 
JIA YerO ObIIO HCHOMb3OBaHO Bcero 40 9K3eMIIJIApOB THOpHAOB, U3 HHX 22 9K-} 
3emniapa 6enyra 2 x cTepsagb % u 18 9K3eMIIIAPOB CTepAyb S X Oeyra g&-| 
Douaybl PHKCHPOBaJINCb PaBHbIM OOpa3s0M %XKUAKOCTHIO BysHa  JIMUIb B peyKUX 
caryuaax (bopMasHHOM. Ilocye 3aMBKH B TapatbHH H3PrOTOBJIANMCb Cpe3bl. TOJI- 
muHon 6—10u. Jlna okpackH MMKpompenapaToB ynoTpeOsAHCb reMaTOKCH- 
uu Bemepa c 903HHOM, %Kee3HbIM remMaTOKcuIHH TO TleliqenraliHy uv cMecb 110 
Massopu. 

OTIHYHA B PpasBHTHH HW CTPpOeCHHH TOHa y peWMNpOKHbIX PopmM ruO6puoB 
He CTOJIb CYIJCCTBEHHEI, YTOOb! OCTAHABHBaTbCA Ha HHX B JaHHOM KPaTKOM 
coo6mleHHH. 

Y o60nx pelHMpOKHbIX rHOpHyzoB B BOspacte | roya ronaybl elle Kpaline 
cua6o qudpepenuupoBanyl. Ho yxe k KOHWYy 2 meTa NpyOBoro BbIPalMBanuA 
THOPHAOB AHYHHKH ACHO OTMUAaIOTCA OT CeMeHHUKOB. B sanunHKe cpequ MHOTFO- 
WHCJICHHBIX OBOFOHHEB BCTpeyaloTCA WH MOJObIe OBOMHTHI. OBoronHu pacnosa- 
raloTcA HeOOJIbIIMMH THe3aMH KaK Ha NepHdepHu, Tak HW B MWeHTPaJIbHbIX 4a- 
CTAX AMIMECHOCHBIX TWacTHHOK. OHH MMeIOT HeOOUbWIHe pasMepbl, OKpyrly10 
(bOpMy, NYy3bIPbKOBHAHOe APO, OKPYyXeHHOe Y3KHM MAJIO 3aMETHBIM OGOKOM 
WMTONNASMbI, BObUIMHCTBO OBOWMTOB HaXOJATCA B HauaJIbHbIX CTaWAX Ma- 
soro pocra. Muorne 43 HHX JOCTHTIM B CBOeM pasBUTHH (basbl OHOCMOMHOrO 
omukKya NepHoya Masoro pocta, 10 TepMuHonornu Meftiena (3). YBennuenue 
OBOWMPOB HeT 3a C¥ueT KaK IMTONNAa3Mbl, TaK H Apa. HanOonee KpynHpie 
OBOIMMTb! HMeIOT BeHUHHY NO 114 pc WuametTpomM spa Wo 57 w. Ilo nepudepun 
Af[pa PaCHOJIOXKeHbl MHOPOUHCJICHHbIe A]{PbILWKH. 

K KOHUY 3 JieTa BbipalllwBaHuA THOpHAOB HaOwOaeTCA Oonee OMHOOCSpa3- 
HbIM COCTaB NOJIOBbIX KJIETOK AMYHHKa, MpeCTaBJIeHHbIX TiaBHbIM OOpa3s0M 
OBOMMTaMM B CTaMH 3aKOHYeHHOrO Mawloro pocta (pue. 1). B opomnrax ye 
MOKHO Pa3JIMYaTb TOMOFeHHY!O XKeJITOUHYIO OOOMOUKY, OKPYy2KeHHYIO CJIOeM 
YIJIOWLCHHBIX (POMIHKYIAPHbIX KIeTOK. XOPOWIO BbIPaxKeHa WH COeMHUTeIbHO- 
TKaHHad MemMOpana. Ilo cpaBnenuio c sMuHHKOM rHOpuya B BOspacte 1+, Ha 
STOM CTaqMM Pa3BHTHA OBOWMTbI CTA 3HayHTeAbHO KpynHee — OHM JOCTH- 
raloT B AMametpe 170p, a ux saqpa—76 p. B aqpax HeKOTOpEIX OBOMHTOB BUJHbI 
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Pue. 1 Puc. 2 


1. AugHuk ruOpuya Genyra Q X cTepsatb CG B BO3pacte 2-+ (oKTHOpE), 
P= 903" pn 280) x 
c. 2. TepmappogutHaa xene3sa 3-roqoBanoro ru6pua crepiatbQ X Oenyra Co, 
P= 180 r. 220 x 


L = 62,4 cm, 


1b, =H) OV, 


Puc. 4 


Puc. 4. Paspes mnpapot repmabpouTHoH KENESbI 


QK3eMHJIApa, MpecTaBseHHoro Ha pic. J, B yuacTKe 3. 
400 ¢ 


aypbl KONbIOrMpyioulMx xpomocom. JInuIb H3peqKa BCTpeyaloTCA H OBOrO- 
§): B Bue HeOONbUINX CKONeHHH, pacnONO*ReHHbIX Yale y Kpasd AiMeHOCHDIX 
CTHHOK. Y 3-roqopasbix PHOpHAOB AWUHHK CYMeCTBEHHO H@ OTMHUAeTCA OT 
}bKO 4YTO ONMCaHHOrO, 
|UTo KacaeTch ceMeHHHKOB, TO cTpoeHHe HX y 9K3eMIJIAPOB B BOspacTe 2 
J€T TAKKE JOBOMbHO CXOAHO. CeMeHHBIC aMIYJIbI AeNMeSbI SallOJIHeHbI cHep- 
}OrOHHAMM H CHepMaTOWMTaMH B HavaJIbHOM lepHoye pocta, Cpe KOTOPBIX 
} a 3aMeTHbI Cadee OKpallleHHbie (POWIMKYAApHbIe KNeTKH. B cnepmartoro- 
IX H3pefKa BCTpeyaloTcHh KapTHHbI MUTO3OB. B * 
eHHuke ruOpuya B Bo3spacre 4+, AHHOL (L) 
|cm H Becom (P) 1130 r, BcKppiToro B oKTa6pe 
96 T., BHJHbI MHUTOSbI B cHepmMaToroHHax. YBe- 
MMJIOCb KOJIMYeCTBO crepmMaTouHToB. Hukakux 
‘eHePATHBHbIX H3MCHEHHU He HaOwO,aeTca. 
Y Tpex rHOpHAHBIX 9K3eEMMIAPOB OOHapyXeHbI 
jPepecHble clyyaH repMadpo,uTH3ma. 
¥ 3-roqopasoro ruOpuga cTepsayb 2 X Genyra 3 
aBai HU JleBad rOHabl HMeIOT HeOMHAKOBOe 
yoenHe. Bea mpaBaad ronaya mpescTaBsena TH- 
WHbIM C€MCHHHKOM, aMIlyJIbl KOTOpOro cojep- 
iT TaBHbIM OOpa30M crepMaTOrOHHH H clepMa- 
QHTbI. Hexotroppie cnepMaTOroHHu JesATCA MH- 
THuecKH. JleBand 2Ke roHajyla B OHO cBOe YacTH 
iCTpOe€Ha KaK HOPMAJIbHbIM AHYHHK C ACHO BBIpa- 
SHHBIMH OBOMMTAMH MaJlOro pocTa, JlIexKalluMu 
AMMCHOCHBIX IlJIaCTHHKaX, a B pyro uacTu 
uc. 2), KPOM€ AHYHHKOBBIX YYaCTKOB MOAOOHOrO 
@ CTpOeHHA, HMeeTCA HW 3HAYHTeJIBHbIM CCMCEHHHKO- 
IM yuacTOK B CaMOM HauaJIbHOM MepHoye cnep- 
aTOreHe3a. 
17 ~V 1956 vr. Op BeKppIT 4-roqoBambrli 
iopuy Cesyra Y X cTepnagb 6 cL66 cm u 
915 r, npwuem OKa3sal0cb, YTOTOHAabI ErO HMeIOT 
SOJMHAKOBbIE + pa3MepbI — IpaBad 3HaYHTeJIbHO 
DylHee weBoH (puc. 3). B mpaBol xKenese IpH- 
BIKAIOWHH K Heli COM X2KHPOBOH TKaHH (f) OTHO- 
ITeJIbBHO MeHee pa3BHT, 4emM B eBOH. TuctTomo- 
AyecKOH OOpadorTKe ObIIH MOJBeprHyTbI KYCOUKH, 
3ATbIC H3 Pa3JIMUYHbIX MECT 1paBOlH H JIEBOH Ke- 
23bI, IPHYeM OOHAPY2XKeHbI pasHOOOpasHble Kap- 
4HbI UX CTpoeHusA. Ilepequult oTWeN (a)upaBol xe- 
e3bI MOCTpOCH KaK HOPMAaJIbHbIM CCMCHHHK B l0- 


& 


Puc. 3. Cxema o6Omero BHell- 
Hero BHya mpaBol (A) 4H 
nepol (6) repmadpoAHTHOH 
*Kenespl 4-royqopayoro ryo- 
pHa Genyra 2 & cTepiayb Co, 
L—66 cm, P—915 fr, 
oU — AWMYHUKOBaA YacTb, f— 


leqHeM Tepvoye crepMaToreHesa: Ce€MeHHBIe Ka- 
—AJIbIbI CIVJIOWIb 3alOJIHeHbI CPOPMHPpOBaHHbIMH 


CeMeHHHKOBas Yactb, | — 2KH- 
popoH cov, 1 — 5 — mecta 
B3ATHA TIpoO Awa MKpOripe- 


TepMaTO30HJaMH, HU JIWIUb NO NepHepHH BHAHbI 
lepMaTHypl. B OfHOM 3 KpaeBbIX y4aCTKOB 
speyIHero OTJeNa MKelesbl COCpeOTOYeHbI MeHee KPYNHbIe KaHaJIbIlbl, HMeIO- 
Me BHI aMMys CO cHepmMaTOroHHAMH. CpeqH TakHX 9JIEMeHTOB | CeMeHHHKAa 
KPAIJICHbI OJ[MHOUHbIe OBOLHTbI MaJIOrO pOCcTa Cc XapaKTePHbIM CTPOeCHHEM HX 
yep, 10 nepHdbepuu KOTOpbIX Pa3MeLLCHLI MHOTOUNCIeHHbIe ApbHuKU. HeKo- 
opble H3 OBOMHTOB HaXOJATCA B COCTOAHHM jlereHepallHH. 

VUs3yuasa nonepeuHpili paspe3 cpesHero oTyeula (m) mpaBol roHajbl, MbI OOHa- 
VKHBACM erO CBOeOOpasHoe CTPOeHHe: MKHPOBOH COM BHeApAeTCA BHYTPb 
elesbl, pasflesIaA ee Ha NeBbI H MpaBbi yayacTKu. JleBblii yuacToK NocTpoen 
aK CC€MCHHHK, OOJbINHHCTBO KaHaJIbIleB KOTOPOrO 3allOJIHeHbI CNe€PMHAMH. 

J{pyrux KaHabllax, KpoMe TOrO, XOPOLIO BUAHbI CMepMaTHAbI HU POMWMUKYIAp- 
se KieTKH. BeTpeyaroTcA HW KaHaJbUbl C NO3HHMH CTaqHAMH cllepMaToreHesa, 
9 6e3 3pembIxX crlepmMHeB. B OMHOM M3 KPaeBbIX YYACTKOB 9TOFO pasfesa POHaIbl 
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\KPOMe C€MCHHbIX KaHaJIbIleB HMeeTCA HECKOJbKO OBOWMTOB Mavloro pocta. B . 
A|paX BHJHbI 3epHBIMIKU H HeOOJIbUIMe WeNOYKU XPOMATHHA, a MHOTOUHCJCHH 
SJ[PbILIKH pacnouloxeHb! 10 mepudepuu. IlpaBbi yuyacroK cpefuero oTye 
rOHajbI IpeCTaBsIeH TOJIbKO 9leMeHTaMH CeMeHHHKa. B KaHambuax mpeod 
JlaioT ClepMaTOLMTEI B COCTOAHHH MeHO30B, MHOTO HM CiepMaTHA, HO B OTIHY 
oT jeBoro yuacTKa HeT clepMaTo3oH0B. Bo MHOrMX KaHaJIbllaX NpOCBeT OW 
CBOOOJCH OT IOJIOBLIX KJI@TOK, H TOJIbKO IIPHCTeHHO paciOJIOKeHbl MHOPOUMCIE 
Hble (POMWIMKYAPHbIe KeCTKH WH CpeM HUX eCAMHHUHbIC ClepMaTOrOHHH. 

HeckonbKO KayflasIbHee OMcaHHOrO cpeyHero OTgema repmMappogurH 
CTpoeHHe 2KeNe3bl BLIPAKeHO HaHGouee AcHO.;Ha nOonepedHoM paspese OOvIbI 
yaCTb 2Kesle3bl HMeeT CTPOeCHHe, THIHYHOe JIA CeMeHHHKa C KaHaJIbilaMu, 2 
NOJIHCHHBIMA cuepMuaMH. JIMuWIb B HEKOTOPbIX KaHaJIbllax POpMUpoBaHHe cueK 
MHe€B elie He 3aBeplIMIOCb — HMeeTCA HeMaJIO CepMaTH], a H3peyka noma 
IOTCA H Ooee MOMOAbIe MOMOBbIe KMeTKH. Y MaTepasIbHOrO Kpaw MKeesbI p 
MOMOKeHA AHYHAKOBAA YacTb (Ov) Cc OBOWNTaMH Mawloro pocTa. Bcrpeyarora 
HM TakHe MecTa, re HeCKOJbKO OBOIMMTOB OKpYy?KeHbl CEMCHHHKOBOH 4YaCTbE 
cojlepxKalel cnepmMaTo3onuypr (puc. 4). | 

Y KayJambHoro KOHIa rOHaa HMeeT CTPOCHHE TObKO AHYHHKA. AMeHO 
Hble IaCTHHKU COfepKaT OBOMUTH!, CHJIbHO Bapbupyloulue 0 BesHuHHe. B Hari 
6Ooulee KPYNHbIX H3 HHX KOHTYPbl Apa Hepa3JIM4YHMbI, AMPbILIKH paccesHil 
m0 BceMy AUpy B KOMMYecTBe, JocTHratoujem 60—70. Muorya equHHYHbIe AXpbiil 
KH MonagatoTca HW B WuTONMasMe. BooOule BO MHOrHX OBOWMTAX Ooslee HH MeHEl 
BbIPaxXKeHbI IpH3HaKH OCTAaHOBKH B pa3BHTHH HM erenepaluH. 

OmnucaHHoe cTpoeHHe UpaBolh repMapoOquTHOH 2%xKeNesbl MOSBOAeCT BbIIB 
HYTb Culeqylollee MpeqNOOKeHve, MPaBHJIbHOCTb KOTOPOrO HYyKaeTcA B MO}) 
TBEPKICHHH JOMOMHHTebHDIMH JaHHbIMH. BosmMoxKHO, 4TO B Oolee paHHe 
MepHoye pa3BHTHA BCA 9Ta *Kese3sa Oblla MpescTaBseHa TONbKO AWMYHAKOM 
a M1O3[Hee MOCTeMeCHHO IIpHOCTaHOBHJaCb B CBOCM PasBUTHH HW YaCTHYHO MOABep 
J1acb ereHepalluu HW MepecTpOMKe B CCMCHHHKOBYIO YacTb, IMpHyeM SITOT Mpouec 
HauvaBlUMCb B MepeHeM OTJele 2Kelesbl, pacipOcTpaHAeTcA B Kay]labHO 
HalpaBJIeHHH. 

Jlepaa xene3a (puc. 3, 5), MeHbuIad MO BeHUHHe, MpescTaBaeT co6o 
C€MCHHHK C HHYTOXKHBIMH IpH3HakaMH TrepMadpOAHTH3Ma: Ha paspesax yepe 
ee TlepequHH OTe MOlafaeTcA OObIYHO He Oouee YeEM MO OJHOMY OBOLNTY 
Muorue CeMeHHbIe KaHaJIbIUbI 3anOJIHeHbI ChepMusaMH. B Apyrux (Kpome mocue 
HHX) HMeeTCA HeMaJIO H CHepmMaTuy. B camo KayJaJIbHOM YacTH %Kemesbl OOpa 
ujaeT Ha CeOA BHHMAHHe BecbMa CilaOand WudppepeHUMpOBKAa MOJOBbIX 3JIEMeHTO 

Y sexppiroro 18 V 1956 r. 4-roqoBanoro rHOpuya cTepuagqb 2 X GOenyra 
c L 54,2 cm uw P 510 r o6napyxkena ronaga, ABIAIOWaACaA B cBOel Gombe 
“wacTH C€MeHHHKOM CO ClepMaTOrOHHAMH B aMMlyJIaX, H TOJIbKO 110 ee Kpalo pas 
OpoOcaHbl e(MHMYHbIE OBOLMTHI MaJIOrO pOcTa, KOTOpPbIe, ObITh MOET, MpeAcTaB 
JIAHOT COOOH OCTaTKH B OCHOBHOM J[ereHepHpOBaBLerO AMYHHKA. 

Hayo nojaratb, uro repMacpOquTHbIX OcOGeli B HallleM MaTepHase HECKOUIbK¢ 
Oombule, YEM HX OOHAPy2KeHO, MOCKOMbKY KYCOUKH JIA THcTOMOrMYeCKOrO UC 
CI€(OBaHHA XOTA HM OpasHcb HAMM M3 Pa3IMYHbIX OTAeOB ToHa, HO BCe x%«« 
COCTABJIAJIH JIMUb HeOOJIbUTyIO YaCTb HX. 

ABleHne repMapposuTH3ma BCTpeyaeTcA HM y psa MpescraBuTerel KocTH 
CTbIX pbIO, [JIA KOTOPbIX XAPaKTePHa Pa3J{eMbHONOMOCTh, B YACTHOCTH y Kapm 
M ero rMOpuyos (?, °). Ormeyena HW CBA3b STOO ABMeHUA c HeOarOnpuATHBIME 
aKBapHYMHBIMH YCIOBHAMM COfeprkanua Kaptia (4), MO BJIMAHHeM KOTOPBIX 
AMYHUK MOXKET TepecTpavBaTbcA B CeMeHHHK. 3 

Bo3sMoxKHO, 4YTO HM ONMCaHHbIe BHIWe cryyau repMacdpoxuTusma y THOpHOE 
MexKy Oeyrol M CTepJIAAbIO BbISBAHbI HEOMAPONPHATHBIMH YCOBAAMH IpyLO- 
BOrO BbIPallMBaHHA, WH MpemKye Bcero HeqOcTaTOUHOCTbIO MuTanua. IIpu stom 
HayO yeCTh, YTO THOpHAbI BbIPAaL|MBaNMCb COBMeCTHO C KaprOM, C KOTOpBIM 
OHM H€ MOPyT KOHKYPMpOBaTb B NOMCKaX OeHTOCHOK mum. [lostomy u pocam 
OHH Me/ICHHO, a repMacbpOMTHbIe SKSeMNIAPbI, OCOGeCHHO OHH H3 HHX (BCKpbr- 
Tel 18 V 1956 r.), orcranu B pocTe or OonbUIMHCTBa THOpHyOB. 
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'Ha OcHOBaHHH H3J1OX%KeHHbIX Pe3yNbTATOB paOOTLI MOKHO 3akJIOUNTh, ITO 
A rHOpubl OelyrH CO CTepsAAbIO, HAYHHAA © MaNbKOBO cTaNH, cojlep2ka- 
2b B Kpaiine HeOarONpHATHHIX JIA pasMHOKeHHA OCeTPOBBIX pblO NpyOBbIx 
IOBHAX, TeM He MeHee y OOJIbINHHCTBa H3 HHX, MO Kpalineli Mepe Jo 4-rojo- 
Oro BOspacTa, HaOIOMaeTCA THNHYHOR CTPOeCHHE Pa3BHBaIOWIHXCA MOJOBbIX 
es. 3a HCKMIOYeHHeEM cyYaeB repmMadpoguTusma, JereHepaTHBHbIX H3Me- 
aH ronal He OOHapy Keno. 

Ilo BospactTy: nonoBporo cospeBaHust rHOpHy Mexkyy Oesyrol u CTePJANbIO 
MT 3HAYHTeIbHO OWKe K CTepsAqU, YeM K Genyre, CaMIbl KOTOPOH JOcTH- 
‘OT NOJIOBOSpeJIOCTH B BO3pacTe He paHee 13 eT, a CaMKH ellle NMOsqHEe. 
Tlonb3ytocb cay4aem BbIPasHTb rtyGoKy1o Gnarojapnoct npod. H. HM. Hu- 
JHNOKHHY 38 PyKOBOJCTBO paboToli Hv 3a copelicTBHe B. MNOJYYeHHH MaTepHavia 
‘A HCCJIeOBaHHA. - 

_ Capatoscknii MeqMuHHcKHA HHCTHTYT H Tloerynusio 
CapatoscKoe: ormenenHe BcecorsHoro: » OUSOMILS 1A TT] 1957 


Hay4HO-HCCAEMOBATEIbCKOFO HHCTHTYTAa 
_osepHoro. WH peuwHoro pblOHOrO xXo3sAHcTBa 0 99 é 
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IKCHEPHMEHTAJ BHAA MOP@OJIOL 


M. Tl. POPBYHOBA 


O BJIMAHHM MPEABAPHTEJIBHOFO PASPYWIEHHA HA XOJ 
PEFEHEPALMH UWIMTOBUAHOM DKEJIE3bI KPbIC 


([Tpedcmaenreno axademuxom H. H. Ulmaaveaysenom 20 XII 1956) 


Bonpoc 03HaveHHH TpeBapHTebHOrO paspylWleHHA JIA TeYeHHA HW UCXOp 
pereHepalHOHHOrO Npolecca ABJIACTCA OMHHM H3 BaxXKHbIX, HO He JO KOHHa peule 
HbIX BOMpOCOB “poOseMbi pereHepallHu, XOTA ero CTABHJIM HW MO-pasHOMy pelilad 
MHOrHe McculeqoBaTemu (1!*), B HacToslee BDEMA H3BECTHO, YTO JIA NpPOABA 
HHA pereHepallMOHHbIX cnOcoOHOcTeH OpraHOB WH TKaHeli TpeOyeTcaA OCTaTOUHE 
CTeMe€Hb TPpaBMbI, WH BMeCTe C TEM JIA PAJla TKaHeM HM OpraHOB yCTaHOBJIeHO, 
pH OOWIMPHbIX TpaBMaX MW OOWIMPHbIX JeECTPYKTHBHbIX Mpoweccax HaOmoqaer 
OTCYTCTBHe MpOleccoB pereHepalluH, H 3ax%KMBJICHHE NPpOHCXOAUT MyTem rpy6o 
pyOuepanua (8, %). 

OcHOBHOH 3aqayel paOorn! Obll0 ycTaHOBJIeHHe ONTHMAJIbHOK WIA MOcueLyKs 
uleH pereHepalluH WIMTOBUAHOH Kee3sbl CTeNeCHH MpeABapHTeIbHOrO NOBpexAE 
HHA. BoccTaHOBUTeJIbHbIe CMOCOOHOCTH ULHTOBHAHOH  *Keslesbl H3y4aJIHCb | 
YCOBUAX ayTOMepecaOK, BO3MOXHOCTb HW MOJIOMKUTEIbH‘IM Pe3yJIbTAT KOTOPbI) 
y Kpbic B HacTOAUyee BPCMA MOMKHO CUHTATb JOKA3aHHbIMH. 

B ]jaHHOM COOOWIeCHHH MbI OCTaHOBHMCA Ha pe3yJIbTaTax JBYX CepHH OMbITO 
10 HMIJIaHTawMW WATOBHAHOK xKeesbl y 1,5-MeCH4HbIX KPbIC (CAMI{OB). 

B I cepuu onpiros MbI HCNOb30BaIH MeTOR, NpequoxeHHEI DO. M, Jlasapen 
KO JIA KYJIbTHBHpOBaHHA TKaHeH BHYTpH OpraHn3na (1%, !4) u 3aKm10UaIOMHiC 
B CJleyIOuleM: OpraH H3Me/IbuaeTCA OCTPbIMH HOMKHHWAMH Ha Me@JIKHe KyCOUK 
(He Oomee 1 mM*), CMeLUMBaeTCA CO CTOMb Ke M@IKAMH KYCOUKaMH Le OMIUH 
H B TaKOM BHJe BBOANTCA MOR KoxYy. Bo II cepuu onbiTroB ncnOmb30BaNacb 
oOnleM Ta Ke MeTOAUKa HMIMIAHTalH, HO Jia Oomee rmy6oKoro pa3spyllienus 
*Kesle3bl ee KYCOUKH ObICTPO pacTHpasHCb B CTYMKe, H TOMbKO NOcMe STOFO OHE 
B CM€CH C IeJIOHHHOM BBOAMacb NOX KOKY. B pesyibTaTe pacTupaHuad OCHOB 
Had YaCTb MOMMMKYNOB *Kee3bl OKa3bIBaaCb Pa3PYINeHHOH, JIMMWb KOe-ry 
COXpaHAJIMCh HeOONbUIHe Tpynmbl PoOHKyJOB, BCerfa B KaKO-TO Mepe 10: 
BPeXKCHHBIX (Pa3pbIBbI CTEHOK (POMHKYIOB, OTCIOCHHE KETOK POMMHKYIApHOrC 
ONUTeIHA UT. JL.). 

B I cepuu onpiros ucceyenve TpavcnaHTaTOB MpOHSBOAHOCb B CueLyIoulMUe 
cpoku nocme nepecagku: 3, 6, 12 uw 20 uac.,B nepHog 1—12 cyToK exeqHeBHO. 
14, 16, 20, 25, 30, 60 cyrox. J,na kaxKqoro cpoka 6bl0 npoonepupoBaHO 110 3— 
6 »xuBOTHBIX. Bo II cepuu onpiros cpokuH HcceyYeHHA HMMMIAHTAaTOB OBI HECKOJB: 
KO MeHee poOupimn: 3, 6, 16 uw 20 uac., 1—5, 7, 9, 11, 15, 20, 25, 30 CYTOK ¥ 
2 Mec. nocue Nepecaykn. B kaxkbili 13 MepeuMCeHHBIX CpOKOB OpIO NpoonepH: 
popano mo 3—4 »xuBOTHDIX. B kKayeCTBe KOHTPOJA OMHOBPeMeHHO C HMMWaHTAa- 
WHeli, KAK IpaBUJO, PUKCHPOBasacb HeEOOAbIUAA YaCcTb NepecaxkKHBaeMOl TKaHH. 
Becb MaTepuan pukcuposasicsa %*KUAKOCTHIO LlenKepa c AOOaBeHHeM dopMasuHa 
H10% HelitpanbHbim (bopMaiMHOM HW 3anuBavics Bapadun. Cpesbi OKpalllnBa- 
JIMCb Te€MaTOKCHJIHH-303HHOM, NO cnocoby ManopH, a3aHOBbIM MeTOJOM 4H 
MeTHJIOBbIM 3@JICHbIM-I1HPOHHHOM. 

[IpH MMnlanTaiHd MeIKO HapesaHHO TKaHH XKeNesbl B MepBble Ba UA 
OOHapyxKuBaeTCA OObIUHaA KaPTHHa BOCMaNenuA, MH yxKe cnycTa 3 yaca Moca 
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decaKH MOMKHO BHAeTh NPH3HAaKH paspylWeHHA MOMKYNOB, BOMHe OT- 
MIMBO BbIparKeHHble Yepes 6 yac. nocse nepecagku. JlectpyKuHA 3axBaTbIBaeT 
HABHbIM OOpas0M (POMMHKYbI, PaCnOO*ReHHbIe B WeHTpe HaGomee KPyNHBIX 
PCOUKOB, a TaKxKe Te KpaeBble (OMMHKYJbI, KOTOPble OKa3aJIHCb 3HAUHTebHO 
XaHH4eCKH NMOBPeKeCHHbIMH. OTCOHBUIMeCA KJICTKH SIHTeIHA BMecTe Cc 
TaTKkaMW COJepxXHMO1O NOWOCTeH MOcTeneHHO WH38upyloTcs. B ouncTKe oyara 
) NIEMCHTOB paciiala OesycJIOBHO MPHHHMaIOT yuacTHe Makpodarn remaToreH- 
POH TKaHeBOrO MPOHCXO*RAeHMA, NPHWeAWINe B OVAL BOCMAaCHHA B OFpOMHbIX 
(auuectBax. Paspyllienue 3axBaTbIBaeT B KaKOli-TO Mepe cOocyyuCTYIO CeTb 
COe€(HHHTeIbHOTKAHHY!O OCHOBY HMIWIaHTHpyeMbIX KycoukoB. B utore kK 
Muy 2 WHA Nocwe MepecaqkH B TpaHcnanTaTe mpeycTaBNeHBI: KJIeTOUHbIE 
€MeHTbI BOCHAaJeHHA — rHOnyuMe HeliTpOdub, KJeTKH THMa JIMM@OMNTOB 
THMM4HbIE MaKpOdarH; COXpaHHBLINeCA OTPOCTUATHIe KETKH COCYAUCTOH CeTH H 
'€\HHHTEJIbHOTKaHHOM OCHOBbI TpaHClaHTaTa; 3HaYHTeJIbHOe KOJIMYECTBO BIO - 
> COXPaHHBUIMXCA KpaeBbIX (OJNKYOB, COXpaHHBIUNecA rHesja HW yuacTKU 
'CHOK (POJIIHMKYJIOB H OTJeJIbHbIE COXPAaHHBUIWeCA 9SIMMTeMAaJIbHbIe KJIeTKH. 
C Konwa 2 cyToK, korga uNdunSTpaTuBHasN (asa BOCMaNeHHA B OCHOBHOM 
iKaHIHBaeTCA H HAIHHAeTCA BOCCTAHOBJIeHHe COCYAHCTOH ceTH, BCe COXpaHHB- 
HeCH SMHTeMMAJbHbIC 9JICMCHTbI, H3MCHAACh MOP(POOPHYeECKH, HAaYHHAIOT pa3- 
CTATbCA B BUJe JIEHT, TH2KEH H OCTPOBKOB, B pe3yJIbTaTe Vero B TpaHcnaHTaTe 
2 COXpaHxeTca OHKYIOB THNMYHOrO Bua. BuaroqapaA cMAHHIO KJIeTOK, 
TakxKe OWeHb ObICTpOMy JeJIeEHHIO Alep, He COMPOBOXaloONeMycA TMOcsMeyIo- 
te Mla3MOTOMHeH, STH JICHTbI H TSXKH NpHOOpeTaioT XapakTep CHMMNAacTOB 
CHJIbHO Oa30PHJIbHOH Twla3MOH HW KPYNHbIMH AjipaMu, AaKTHBHO JeAMMMUCA 
| MHTOTHYeCKH H AaMHTOTHYeCKH. Oco6eHHO aKTHBHO 9TH HOBOOOpasOBaHHble 
MMMJacTb mposHepupyior c 3 no 7 jeHb. Yxe na 6 Jlenb B IagMe TaxKeli 
(0e-rle MOABJIAIOTCA Kall KOON Ja, BOSIe KOTOPbIX HaYHHaeTCA BbIWIeHeHHeE 
JONINKY OB. OOpas0BaHHe OTICMbHbIX POIJMKYIOB H3 CHMIIACTHYeCKHX THKLH 
IpOfomKaeTcH H B WOCNefyoulwe AHH, Tak 4TO K 12 jHIO MOcCMe NepecaqKu 
IOUTH BeCb TpaHCIaHTaT OKA3bIBaeTCH COCTOAMIMM H3 (OJWJIMKYJOB pa3sHOro 
yasMepa, ONJICTeHHBIX Kallusapamu. Tpynnpt donnuKy0B OpraHH30BaHbl 
3 JJOJIbKH, OTJeNeEHHbIe NpOCMOUKaMH COeAMHUTEMbHOH TKAHH C OOslee KPYNHBIMH 
OCcy[aMH, T. €. pasBHBIIHcaA pereHepaT MOpdomorMyecKH CXOJeH C HOPMAaJIb- 
IbKIM OpraHoM. 

Konnony B PomMKy1ax K STOMY BPCMeHH CTAHOBHTCA aUHOPHJIbHbIM, HHOTa 
)KASbIBAeTCH BAKYOJM3HPOBaHHbIM MO Kpaio HW OUeHb HeMJOTHBIM. I]potonasma 
MUTeIHA POMMHKYJIOB 3HAdHTeIbHO MeHee Oaz0cdHJibHa, Hee MpOToMmasma 
yereHepallHOHHbIX CHMMacToB. KeTounbie rpaHulbl BAAHbI OTYeTINBO. Muorya 
OHapyKuBaIOTCA MHTOSbI. Ha OcHOBaHHH STHX MOPOsOrMyeCKUX MPH3HaKOB, 
COTOpbIe XapaKTePHbI JIA aAKTHBHO *yHKUMOHUPyIoUsehH Kesesbl, He TOMbKO 
IPOHSBOAAINeH KONNO“A, HO H BbIBOAAMeli ero B KpOBb (1° *), MO*HO Mpej- 
|OJIOXKHTb, UTO B CyYae ayTOMepecayKH MeJIKHX KYCOUKOB KeJesbl, CMeLMAHHbIX 
- LeIJIOHJHHOM, CpaBHHTesIbHO ObICTpO B pereHepaTe pasBHBaeTCH HOPMaJIbHaH 
TpyKTypa %Kee3sucTOH TKaHH HU, MO KpaliHeH Mepe Ha HeEKOTOPCe BpeMA, BOC- 
TaHaBIMBaeTCH ee PYHKIMOHMPOBaHHe. 

B II cepuu onpiros, rqe AMNIaHTHpyeMbIi MaTepHas MpeABapHTeJbHO pacTH- 
asICA, MepecayKa JlaBasla MeHbIWHH sdcdeKT B TOM CMBICe, YTO KOMMYECTBO 
lOBOOOPa30BaHHOM TKAaHU OKasaJlOCb 3HaYHTebHO MeHbUIMM. B oOmem mMopdo- 
(OrH¥eCKHe TKAHeBbIe H3MeCHeCHHA, HMeBLIHe MeCTO B OYare MepecajKH pactep- 
Ol >Kee3bl, MOJOOHBI TAaKOBbIM TIpH TepecayKe *Kelesbl MeJIKHMHU KYCOUKAaMH, 
(0 JECTPYKTHBHBIe MpOUecchl 3HaAYHTeMbHO Oosee OOMIMPHBI, a NpomHdepaTnB- 
ible MIPOMeccbl HeSHAYHTeJIbHbI. 

3HaunTembHOe MexaHHuecKoOe TOBpexXeHHe OOJIbUIHHCTBA STIMTeJMaJIbUbIX 
JICMeHTOB HMIIIAaHTHpyeMOH MaCCbI, HapylleHve Ha HEKOTOPOe BpeMA HOPMaJIb- 
IX YCOBHA MHTaHHA HW OOMeHa MPHBOAT UX K THOeNH, CONPOBO*KaloMlencs 
Opa30BaHHeM HeKpOTHYeCCKHX MACC H pasHOro pOfa NPOMYKTOB pactiaja. Beposr- 
O, MHOrHe H3 HUX TyOMTebHO JelicTByIoT H Ha MeHee NOBpexKCHHbIe TKAaHH, 

pesyJibTaTe 4ero JeCTPYKTHBHbIN Mpolecc pacipocrpanAeTCA OYeHb WIMPOKO. 
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OuucTKa BOCMaJIMTebHOrO OYara OT HEKPOTHYeCKHX MaCC HECKOJIbKO 3aTAr 
BaeTCA, a MpoHepaTHBuble NpOUecchl COXpaHHBLIAXCA STIMTe/HAJIbUbIX SJIeMel 
TOB 3aJ[epKHBaloTCA B HTOre COKpalllaloTca BO BPEMeHH, TaK Kak MpeKpalilent 
HX pocTa H Hagaso. JuphepeHUMpOBKH COBepliaeTCA He NO3AHee, YeM B Cyy 
Tlepeca\KH MeJIKOHape3aHHOH *Kelesbl, ITO CBASAHO C POCTOM H CTeHeHbiO 3pes 
CTH COCAHHHTeIbHOM TKaHH. K Tomy »%*e npomMdepaTHBHble, MpOWecchl MeHé 
HHTCHCHBHBI. |BOo3MOXxKHO, UTO OHH YrHeTalOTCA H38ObITKOM TeX IIpOYKTOB paki 
Naya, KOTOpble B MaJbIX| KOJIMYeCTBAX MOryT ABJIATbCA HX CTHMYJIATOPAMH. } 

HeGosbui0e KONHYeCTBO SIMTeMAbHbIX 2JICEMCHTOB, CMNOCOOHBIX K JaJlbHek 
IlleMy IIpeBpalleHHIO H pasBHTHIO, KPaTKOBPeMeHHOCTb UM Malan HHT€HCHBHOCT 
UX poOcTa, OOYCMOBJHBAIOT TO, YTO KOMMYECTBO HOBOOOpasOBaHHOH AKeJeSHCTO! 
TKaHH B Clyuae NepecaykKu pacTepTOH MaccbI OpraHa OKa3bIBaeTCA OUeHb He3H 
YHTeJIbHbIM. HeoOxOHMO OTMeTHTb, 4TO BO BCeX CIyGaAX, KOra B MMIJAHTHp 
eMOM MaCCe OKa3bIBaJIOCb. MHOFO WeJJIOHHHAa B BHJe KPyNHbIX KYCOUKOB, Kee 
3HCTaA TKaHb O4eHb ObICTPO 3aMelllalaCb COeAMHUTeIbHOH TKaHbIO. AnaJOrH i 
HbI€ Pe3yJIbTATbI MOyueHbI B ONbITax B. B. Anewmua vu H. C. OBYHHHHKOBO! 
(*), MpOWHBaBLUHX *Kemesy KeTTyTOBOH HuTHIO. IIo ux MH€HHIO, IPH BBe]eHH 
3HAYHTEIbHOrO HHOPOAHOFO Tesla PeaKTHBHOCTb COeAHHUTEJIbHOH TKAHH OKa3b 
BaeTCH Ooulee HHTCHCHBHOH, YM SIHTeIMA, HW COCJMHUTeCJIbHaAA TKAaHb, pa3spe 
CTaACb, MOCTeMeHHO BbITeCHACT INMTeEMUUN.BO3MOXKHO, TO H OOIbILNe HEKPOTHSH 
pyloulvecH Maccbl B CJly¥ae pacTHpaHHA B KaKOW-TO Mepe JeHCTBYIOT B STON 
*Ke HallpaBJeHHH. 

ConocTaBsleHHe pe3yJIbTaTOB 10 ABYM Ce€pHAM OMbITOB MO3BONAeT cesar 
caeqyroulee 3aKkJIIOUeHHe. 

IIpu nepecayke MeakOHape3aHHOH TKaHH ULMTOBAAHOH Keesbl JeCTPyKTHB 
Hble€ IpOUecchl B TpaHCiaHTaTe B OOULeEM HE3HaUATeJIbHbI H 3aAXBAaTbIBAlOT TOJbKG 
WeHTpasbHble yYacTKH HaHOONee KpyNHbIX KycOuKOB. KpaTKOBpeMeHHbI Jet) 
CTPyKTHBHbIM MpOlecc CMeHAeCTCA HHTCHCHBHbIMH TIpOleccaMH HOBOOOpas0BaHAs 
HequppPepenWupOBaHHON SIMTeIHaIbHOM TKaHH, MO3qHee MmpeBpaliiaroulelica Hi 
HOPMAJIbHY1O, COCTOALLY10O 13 (POJWIAKYJIOB, (PYHKUHOHMPYIOMLy!O TKaHb WLMTOBH], 
HOH >KeJIe3bl. 

IIpH uMnaanTauun Of KOmKY pacTepTO TkKaHeBOM Maccbl OpraHa JecTpyK+: 
THBHbI€ MpOuecchl OOlee OOWIMPHbI H KOJIMYECTBEHHO H MO JVWIMTeIbHOCTH H KOHA) 
YalOTCA rHOebIO OONbWeH 4YaCTH x%KeNesHCTOH TKaHH. YuacTKH 2Kene3sHcTorill 
MepeHXMMBI, CMOCOOHbI€ K JlabHeHUIHM peBpalleHHAM M Pa3BHTHIO, He3Ha 
YATCJIbHbI, AKTHBHOCTb NpOMMepaluv HeEBeHKa, HW B HTOre HOBOOOpaso0BaBlllaA-) 
CH 2Kese3HCTad TKaHb OKa3bIBaeTCA BKPalJIeCHHOM B COCAMHUTEJIbHYIO TKaHb} 
B BHJ€ HEOOMbUIMX, OTaJeCHHbIX pyr OT Apyra OcTpoBKoB, a He opmupye#| 
KOMMaKTHOPO, e€HHOrO MaCCHBa 2KeJIe3HCTOH TKaHH, NOZOOHOrO HOpMaJIbHOMY| 
OpraHy, Kak 9TO ObIBaeT IPH Mepecaqke OYeHb MeMKHX KYCOUKOB 2%Kee3bl. 


VMuctutyT mMoponorny 2XHBOTHBIX Tlocrynuso 


um. A. H. Cepepmosa 18 XII 1956 
Axayemuu Hayx CCCP 
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IKCHEPHMEHTAJIBHAA MOP®OJIOFH f 


H. A. CAMOLIKHHA 


@ BOMPOCY O BOCCTAHOBJIEHHH LWEJIOCTHOCTH COCYJHCTbIX 
IJIETEHHA BOKOBbIX )KEJIYOUKOB MO3rA MOCJIE TPABMbI 


(ITpedcmaezexo axademuxom H. H. Anuuxoeoim 3 II 1957) 


Hsyyennto usMeHeHHii, HACTYMaIOWIMX B COCYAMCTHIX CIVvIeTeHHAX pH pa3- 
SYHBIX NaTOJOrHYeCKHX Mpoweccax, NOcBAUeHa OOWIMpHaA WuTepatypa (1), 
{ OTJCJIbHbIX HCCIeqOBaHHAX (°, *) yKa3bIBaeTCH Ha BO3MOXKHOCTb Mpomudepa- 
{Md TKaHel COcyucTOrO cnuleTeHHA. OHako BONpoc O pereHepaTOpHOH cnocod- 
HcTH BOPCHH COCYyAMCTOrO CivieTeHHA HW CaMOro CHIeTeHHA B WeIOM OcTaeTCA 
*MOcTaTOuHO u3yyeHHbIM. Mexyy TeM JeTaJibHOe BbIACHeHHe ero pereHepaTop- 
IX CBOHCTB MpeCcTaBIAeT OMpeeJieHHbI HHTepec Kak IA FucTONOrHuH, 
1K MW MaTonornH. [Ip uccneqopaHuH nogoOuoro pofa moryT ObITb nosy4eHbl 
=KOTOpble JaHHble, HEOOXOAMMbIe JIA BbIACHeEHHA BOMpOca O NpOvCxOx*KeHHu 
§ pasBUTHH B COCYHCTHIX CIJIeTeEHHAX OMYXOJeH HEHPOSKTOJepMaJIbHOH NpHpo- 
jl, a TaKxKe pa3sBHTHH BTOPHUHbIX FuApouedanuu Mmosra. 
MatepHasIoM JIA HaCTOAMero HCCeAOBaHHA CJIY2KHJIH B3pOCJIble KPOMHKH, 
> KOTOPHIX NYTeM IEKTPOKOAryJIAWHH NOBpexkalacb CpeqHAA YaCTb COCYAUCTO- 
2 cmvieTeHHA sJIeBoro SoKOBOrO *Keyouka MOsra. PKHBOTHbIE yYOUBaHCb B 
sa3HbIe CPOKH MOCJe ONepallHH, MOBpexeHHOe ClileTeHHe MOABepralOcb eTaJb- 
OMy rucTONOrMyeckOoMy H3yyeHHIO. B HacTosujem cooOmeHHH OyfeT OnHCcaHO 
OCTOAHHe HW pereHepallHA COCyANCTOrO cvieTeHHA Ha MO3qHHX ‘cTayuax. Mate- 
)MaJl OXBaTbIBaeT Bcero 13 cpoKoB (25—30, 40, 60, 80, 100, 140, 170 cyToxK 
i 1 rox noce onepauHH) H nonyyeH OT 19 »xHBOTHDIX. 

_ B- pe3ybTaTe MpoH3BOACTBeHHOrO UCC/IeOBaHHA ObIIO BbIACHeHO, 4TO 
OCTABJIAIOlWe COCyAHCTOe CivieTeHHe TKAHH, HeHpOSKTOJepMaJIbHbIn 9IIK- 
‘eH HW COCAHHUTeJbHOTKaHHaA CTpoMa, OOafaloT XOpOlO BbIpawKeHHOW 
JeTeHepaTOPHOH CIOCOOHOCTbIO. 

K 25 cyTKaM mocme HaHeCeHHA TpaBMbI Ha MecTe JedeKTa B BepXHel CTeH- 
se OOKOBOrO  »KesyOUKA OKOHYATEIbHO OpraHH3yeTCA COeAMHHTeJbHOTKaH- 
bli pyOel, pa3BHBalollHicA 3a CYeT CUeAMHHTebHOH TKaHH HU COCYJOB 
fO3POBbIX OOom0ueK.. Ha 30 cyTKH nocylIe-onepauHH MOBpexeHHoe CocyAHCTOe 
MiyleTeHHe B OOJIbINMHCTBe ONbITOB MpupalleHo K pyOuy HIM K NpHvlexauel 
TeHKe Ookoporo xemygouKa. IloBpexkjeHHble BOpCHHbl CocyyucToro cmve- 
HHA CpallleHbl C BepxXHeli HH OoKOBoli cTeHKOM »wkemyqouKa. OOWHH BUY 
OIbIeHH 4YaCTH MpHpociero cocyAucToro CiJeTeHHA MaJIO OTMHYaeTCA OT 
iopMb! (pvc |, @).JIvub B MecTax CpacTaHHA ero CO CTEHKOM KeTyMoUKa CoXpa- 
IAJIMCb HEKOTOpble BO3HHKWWHe Ha Ooulee paHHHX CTaHAX. H3MCHCHHA SNKTe- 
[HaIbHOrO MOKpOBa H COeAMHHTe/bHOTKaHHOM CTpOMbl BOpCHH CoeHHH- 
@JIbHaA TK@aHb MOCJeAHHX BbITAAMT 3HayHTeIbHO rpyOee MO CpaBHeHHI0 
 HOpMoli, KpoMe Toro BO BCex Clyyadx HaGwofaeTCA BbIPAarxKeHHbI remMocTas 
; Cocyjax cTpoMbl. B npolecce NpHpacTaHHa CrwleTeHHA, No-BUAHMOMY, Hapy- 
(alacb UMpKYJAWHA MHKBOpa B Ke/yOUKOBOM CHCTeMe, YTO H MpHBOAHJO 
< HaOsoqaeMoMy B OOJIbUIHHCTBe Culy4yaeB paClIHpeHHIo MoOBpexkeHHOrO 
KeJLYqOuKa. 

Ha scex H3yYeHHbIX CTaqHAX Mpollecca HaMH HaOJUOfaoCb BOCCTaHOB- 
leHue OOmel CTpyKTYpbI NOBperKAeHHOrO cocyAucToro cnaeTeHHA. Tak, mpH 
paBHeHHH BHAHMOrO B MHKpOCKONe KOJHYeCTBA BOpCHH NoOBpexeHHOrO 
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CIIeTeHHA C KOHTpOJIeM HJIH CO CIIJIeTeHHeM NpOTHBONOMOKHOTO, HENOBpe) 
yIeHHOrO 2KesyOuKa BHAHO, 4TO B OOVJIbINMHCTBe CJly¥aeB MpOHCXOAHT Bil 
cTaHOBleHHe UesocrHocTu cneTesua (y 8 KpomwHKoB 43 10). Y 2 2uBOTHI 
Ha 2- uw 6, 5-MeCHUHbIX CTaqHAX peFreHepallHH HaOMOJaOCh ABHOe yBeIM 
HHe YHCa BOpCHH M0 CpaBHeHHIo Cc HOpMoH. B MecTax cpacTaHHA cme} 
HHA CO CTeHKOM xKeyyouKa Ha 25- u 100-qHeBHbIX «CTAQHAX» oOpa30BbiBash 
MOJIOJbIe BOpCHHbI C BbITAHYTbIMH  SIIMTeMHAasIbHbIMA KJIeTKAMH HW MOJODI 
pbIXJOH COe{MHUTeNbHOM TKaHbIO. OTH Mpv3sHakH HOBOOOOpa3s0BaHHA BopC 
B TIOBP@XJCHHOM COCYJHCTOM CIIJIeTeHHM TaK2Ke TOBOPAT B MOJIb3y BOSMOXKE| 
CTH BOCCT@HOBJICHHA BOpCHH civieTeHud. OjHako mpollecc HOBooOpa3oBani 
BOPCHH COCyJMCTOrO CivleTeHHA B YCJIOBHAX HalUHX ONBITOB He MpHoOper 
MaccoBoro XapakTepa M BbIpaxKeH ObiJl JOBOJIbHO C1a6o. Hopoo6pasozau 
BOpCHH IIpOHCXOAMO JIMIIb B MeCTaX CpacTaHHa CileTeHHA CO CTCHKOM 
yqouka. OuN OGbIYHO OOpas0BbIBasIHCb B Mpolecce SMUTeIM3alHH CTEHKY 
JyOuKa WH pacnowaraiHcb Ha H3MeHeHHOH SIeHAHMe, HMesx B CBOeM COCTa 
HeOOJIbIOe KOJIMYeCTBO PbIXJOM CoeqMHHTebHOH TKaHH (puc. 1, 6). 
TakuM o6pa30M, NyTeM CpaBHeHHA MNoBpexKeHHOoro CocyUCTOrO cHue 
HHA CO CIVIeTeHHeM Y KOHTPOJIbHbIX 2KHBOTHBIX MOMKHO CKa3aTb, YTO Ola 
WapA XOpowlo BbIpaxKeHHOM pereHepaTOpHol ciOCOOHOCTH MOKpOBHOrO Sm’ 
JIMA COCMHUTEIbHOTKAHHOH CTpOMbl MpH OaronpHATHbIX YCNOBHAX Tip 
HCXOAHT NOYTH NOMHOe BOCCTAHOBJIeHHe IWeJIOCTHOCTH COCYAMCTOrO CiweTeHy 
Kak opraHa. CnuieTeHHe, IpHpocuiee K CTeHKe KesyouKa, B pAe cry4ael 
OKa3bIBaeTCA BIOJIHe XKH3HECHOCOOHBIM, H ero SMHTeIMH OOHApyXKUBaeT MpP) 
3HAKH CeKpeTOpHOH JexATeJIbHOCTH. 
OqHako Hapsyly C 9THM Ha YKa3aHHBIX CTaquax Obi OOHAPYKeHb! Cynié 
CTBCHHbI€ H3MCHCHHA B MOKPOBHOM SIHTeJIHH HW COeAHHHTeIbHOTKaHHOH CTpO 
paHee MOBpexXeCHHbIX BOPCHH. OTH H3MeCHEHHA AOBObHO OJHOTHMHEI, HO H 
Halll B3Piay| 3aCJlyKHBalOT BHHMAHHA, TaK KaK ABIAIOTCA OTaJIeCHHbIMH Md) 


CTaBJIeH B BAe KpyNHbIX, KyOHYeCKOM (hopMbl KJIeTOK, C 3epHHCTOH WATC| 
muia3MoH uM KpyrubimM spom. Ilo cBoOoqHomy Kpalo TaKHX KJIeTOK XOpOMl 
BbIpaxkeHa UleTOUHad KaemMKa. BbiABAeTCA, TpaBa ewe cmado, reTepomot| 
JIAPHOCTb KJIETOK, COCTOAMAaA B NospasqeseHHH HX Ha JBe 30HbI: Oa3abHyKy 
(Oolee TeMHY10) UM alluKambuyto (Oosee CBeTyto). OqHaKO B MecTax CpacTaHHsA, 
MOBPeKeHHbIX BOPCHH CO CTeHKOM *Keyouka PopMa SNUTeMHAIbHbIX KJeTOK 
u3MeHeHa. UacTo BCTpeyaloTca KJeTKH MPAMOYFOJbHOM HM BEITAHYTO chop) 
Mbl. B creuke KedyJouka, C KOTOpO CpocmHCb MOBpexKAeHHbIe BOPCHHbI Cocy~ 
AMCTOFO CIVIeTCHHA, B COEAMHUTEIbHOM TKAHY pyOua OblwiH OOHapyxXeHbI Ppynn 
SMHTeMMAIbHBIX KJI€TOK, B Bue THE3Q HH AYeeK, KOTOPble Mpopocau Cos 
MpH pereHepallHH MOKpOBHOrO SIIHTeIMA NOBpexXeHHbIX BOPCHH  crueTe- 
Hua (pwc. |, 6). OnuTenvambHbIe KeTKH B TaKHX MeCTaX HHYeM He OTJHYAa- 
JIHCb OT HOPMAJIbHBIX , PAaCIIOJIOXKEHHBIX Ha BOPCHHAX, HMEJIH NPAMOYFOJIbHYyW (Pop-' 
MY, SepHMCTy!o WMTONNAasMy MU Kpyrioe aqpo. Hapsyzy c sTHM cpeqM Heu3sMeHeH- 
HbIX SIMTCHANbUBIX KJI€TOK BCTpedasIMCb TakxKe KJCTKH C pa3sHYHbIMH (pop-| 
MaMH MKHO3a sep. B OombuIMHCTBe cayyaeB Take sAjlpa HaGmIoJanHcD. 
B IIJIOCKHX KJIeTKaX, PaCMOJIOXKeHHBIX HeMaJIeKO OT MeCTa CpacTaHHA crvieTe-| 
HHA CO CTeHKOM xKeyQouKa. Ha oTqanenuu OT MecTa NoBpexKJeHHA TaKHX 
KJI€TOK BCTpeyasiocb 3HaUHTeIbHO MeHBILe. | 

JloBOIbHO MHTepeCHbie W3MeHeHHA B 9STIMTeENHM TOBpexKeHHEIX BOpCHH 
OblIH OOHapyXeHbI H Ha perenepanun 6,5 mec. nocse onepauHH. Tak, B mecTe 
HENOCpeCACTBEHHOTO CpacTaHHA C COeAMHUTeAbHOTKAHHBIM pyOWoM HabvOa- 
NOCb OOMbUICe KOJIMYECTBO BbITAHYTBIX KJI€TOK, KOTOpble culeqyer paccmaTpH- 
BaTb KaK HOBOOOpa30BaHHble B Npouecce perenepaynu. Hapayy c sTuM B anu- 
TeJIMH pa MpHpoOcuinX BOpPCHH OOHAPyXKHBaloTCA ABCHHA JecKBamalluH. 
Yate Bcero 9To HaOMOJaeTCH B U3MeHCHHBIX BOPpCHHKax cocy4ucToro crserTe- 
Hua. Ycronyasch, SmMTeIMaNbHble KeTKH OTMAaaior B TIpOCcBeT »*KeJTyouKa, 
HM UpHJiexkauiMe K MeCTY TpaBMbI BOPCHHbI OKa3bIBaIOTCA JIMIUCHHBIMH 3IIH- 
TeHaJIbHOrO MoKpoBa (puc. |, 2). 
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Puc. 1. a — MecTo cpacTaHua MOoBpexfeHHOrO CcOCyAHCTOrO CIIIeTeHHA CO cTeHKol 2Kemygouka (5,5 Mec, mMoce 
ollepalluu); cTa3 B cocyax MpHpOcuiHx popcuH*; b — 5, f + M, 06. 20, ok. 10 X; 6 — BHYTpeHHAA MOBepx- 
HOCTb CTeHKH 2KeslyO4Ka; HOBOOOpasOBaHHaA BOPCHHKa MOBperxkFennoro cocyfucToro ciivieTeHHA B MecTe 
cpacTtaHHa mocseqHEero C 3nenqumol (3,9 Mec. Mocde omepanuH); B — b, B, 06. 90, oK. 7 X; 6—TrpyHna 9mn- 
TCHAAbHbIX KIeTOK, BPOCINHX B MpHMer7kalLylo CTeHKY *KeJIyHONKAa (2 mec. mocne onepaunu); B—b, TP, 06. 90; 
ox. 10X; 2 — H3MeHeHHbI auTenHi (/) B CKMepOSHPOBaHHbIX BOpC HHKax (2) cocyfucToroO crileTeHHA; ReckBa- 
MaluaA STHTesHabHbIX KNeTOK (6,9 Mec. Tocue onepaunu); B—b, T+ M, 00. 90, oK. 7 X; —CKJepo3HpoOBaHuHble 
BOPCHHKH IIpHpocmero cocyAHCTOrO CIIeTeHHA, Tpy6as BOJIOKHMCTAA COCAMHUTeILHaA TKAHb B NOBpeA CHHDIX 
BOpcHHKax (6,9 Mec. Tocue onepaunuu); B—b, 303HH-+a3yp, 06. 90, OK. 7 X; 0, e — BbIpaxKeHHbIit remocTa3 
B BOPCHHax COCYAHCTOrO civieTeHHA Ha HEKOTOPOM paccTOAHHH OT MecTa ObIBINerO NOBpexK ACH A (6,5 Mec. 
nocme omepauuu); B—b, [+M, 06. 40, oK. WEBS 


* B — B — »xHgsKocTb BacwToukHHa — bpanka, M — cmecb Mannopu, TF — 2KenesHbIit reMaTOKCHJIHH 
etimenraina. 


JAH, vt. 114, Ne 1, CamomKnna 


\CoeqMHUTeIbHad TKaHb CTpoMBI MmpHpocmMx BOPCHH CileTeHHs OOHapy- 
y3aila Ha MO3MHUX CTaqMAX ABJCHHA TuMepTpoduH Hu CKepo3sa. CKepo3 
/eTCHHA HaOOLaIcA B BOpCHHaX, HemocpeCTBeHHO MIpHJlexKaulAX K MeCTY 
MspexeHuA; Nosqwee we, K 3—5 Mec. noce Onepallun, CKMeposy NokBepra- 
b COCIMHUTEIbHAaA TKaHb COCeAHUX C NOBPexKeHHeM, a TaKiKe H OTLaJICHHbIX 
mocuH (puc. 1, 0). Tlocmequan coctosma u3 OombUIOrO KONMMYeCTBA TOJCTHIX 
sIMAreCHOBbIX BOJIOKOH. Taka CKJepO3HpOBaHHad COeAMHHTebHaA TKAHb 
ITH He COCPAKHT KJeETOUHBIX SeMeHTOB. Kpome runepTpopuu Hu cKseposa 
}-AHHUTCIbHOH TKAaHH NOBPeKJeHHbIX BOPCHH HaGlOfal0cb Tak2Ke Hapy- 
He KpoBooOpalleHHA B NOBpexkeHHOM cocyyucToM cnuerenun. Mopdo.io- 

4eCKH 3TO BbIpaKaJOCb B CTOHKOM paCUIHpeHHH COCyOB HM MepenowHeHHH 
Kpopbio. Ha Hekotoppix craquax (1,5 mec.) wa6mojlaHcb KapTHHbI 3a- 
©cTeBaHHA COCyYJOB B BOPCHHaX, MPHpocuiHX K CTeHKe 2%KeTyouKa. Sato 
#coceHHX C HHMH BOPCHHaX B OOJIbINHHCTBe CJly¥aeB OblwIO OOHapyxeHO 
)3KOe paClIMPeHHe COCYIOB CTPOMBI, YTO XapaKTepHO HM JIA Gomee paHHux 
Bayui. [losqnee xe, or 3,5 Mec. JO rosa BKOUNTeIbHO, Ha6uOLaucb 3acTolt- 
©71€ ABNCHHA KaK B MeCTe MOBPexKeHHA, TAK WH Ha 3HAUHTeIbHOM OTJaJICHHH 
™ Hero (puc. |, @). 
| Taku o6pasom, HaM ylalocb HaO0daTb, YTO B psAe cryuaes nocue NOBpex- 
HUA COCyMCTOrO CMIeTeHHA MPOHCXOAHT NOYTH NMOMHOE BOCCTaHOBJeHHe 
rO Kak OpraHa OlarolapaA XOPOIO BbIPAaKeHHOH PereHepaTOpHOli cnocobHocTU 
TABIAIOWINX eFO TKaHeH. 
| BoccraHopieHue moppexkyeHHorO cocyQucToro cmeTeHHA MpOHCXOANT 
NarojlapA pereHepalwH u HOBOOOPa3s0BaHHIO HOBbIX BOPCHH Mp OTCyTCTBHH 
X runeptpopun. Ognako mo mpoecTBHH Toa mocse onepaltuu mporecc 
‘ePeHepallHH 3aKaH4HBaeTCA He MOMHOCTHIO. OOpas0BaBilinlicaA Ha MecTe JedeKta 
OCIMHHTeCJIbHOTKaHHbIN pyOell H OGUIMPHbIe CpallleHuA B MO3POBbIX O6O0"UKAaX 
‘eCOMHEHHO TpaBMHPy!OT Y4aCTKH MO3ra, BbI3bIBAX B HHX Pa3JIMUHbIe H3Me- 
4eHHA, O 4CM TOBOPAT OOHAapy2KeHHble Ha MO3QHUX CTaMAX KPOBOTeYeHUA 
13 MpWlexKallux COCYOB, CKOMICHHA “3CPHHCTHIX WiapOB», a TaK2xKe H3MeHeHH A 
3 ameHyuMe (®). 

Kpome Toro, WMerollvecd Ha MO3QHHX CTaqHAX H3MeHeHHA B SMMTeHH 
i COC]MHUTCIbHOTKaHHOH CTPOMe IIPHpOcIIHX BOPCHH TOBOPAT O TOM, 4TO 
IPOO2KAIOTCA CYMLECTBeHHbIe MepecTpOHKH B MOBpexXJeCHHOM COCYHCTOM 
‘muieTeHuH. IJo-BHHMOMY, OCTaIOTCA HapPYINeCHHbIMH KOPPeJIATHBHbIe CBA3H 
A@%K Ly MOKPOBHBIM 3IMTeIMeM COCYJMCTHIX CIVIeTeHHH HM NodekallleH coelu- 
IMTeJIbHOM TKaHbio. HapyuieHue KpoBooOpaleHHa, OcoOeHHO B MpHpocimel 
[acTH CMJIeTeHHA, MO BCeM BePpOATHOCTH, CMOcOOcTByeT MpOMomKaroeHca 
lepecTpolike HM MpHBOANT K 3aTAKHOMY H OCJIOXHEHHOMY Mpoleccy pereHe- 
allMH B COcyucTOM cuueTeHHH. JlaxKe 0 MpomlecTBHH rola noce NoBpexJe- 
{MA HE MPOMCXOJUT HOPMAJIbHOPO BOCCTAaHOBJIeHHA MpexKHUX B3AHMOOTHOMICHHH 
KaHel cocyucToro ciuleTeHHaA, TaK KaK Mmpomecc pereHepallMH OCJIO7KHEH 
japylueHHeM KpoOBooOpaileHusA B MOBPexXZeCHHOM COCYAMCTOM CIVIeTeHHH, 
Kepo30M HM rumepTpoduelH coeqHHUTeIbHOH TKaHH BOPCHH, U4TO BbI3bIBaACT 
MMCaHHbIe BbULe H3MeCHCHHA B IMHTeMaIbHOM NOKPOBe BOPCHH cocyuCcTorO 
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IKCITEPHMEHTAJIBHAA MOP®OJOLHY 


O. H. WIMAJIBFAY3EH 


OBPA3SOBAHHE JE®EKTHbIX OBOHATEJIDBHbIX OPFAHOB 
y OCETPOBbIX PbIB MPH HX HCKYCCTBEHHOM PASBEAEHMUM 


(ITpedcmaeaexo axademuxom E. H. Ilaeaoeckum 13 II 1957) 


B autepatype HeOJHOKpaTHO OTMedaOCb, TO MAHYHHKH OCETPOBBIX!) 
nolyyaeMble MIpH HCKYCCTBeHHOM pa3BeJeHHH, HMelOoT pHJl aHOMaJIHH; ppl 
3TOM Oco60e BHHMaHHe OOpalllaioch Ha JepeKTbl B pa3sBATHH Oprana OOOHSH| 
uua (2°), Ilo noBosy KOHKpeTHbIX NpHYHH BOSHHKHOBCHHA STHX A@HOMAVJIHI 
MHeEHHA HCCJlefoBaTeseH pacxXOATCA, XOTA BCe OHH MONarawT, YTO BOsJel 
CTBHe OCYIIeCTBIAeTCA Ha paHHHX CTaqHAX, B NepHoq HHKyOallHH UKpbih) 
OgHako 3TO NpesnosoxwenHe JO CHX Top He NOATBepxXAeHO (akTaMH. 


JIM HapylleHuA B CTpOeHHH OOOHATeMbHOrO OpraHa B pe3yJIbTaTe HeOMaro4) 
IIPHATHBIX YCIOBHH MpH HHKYyOaWHH HKPbI HIM OHM pescTaBsAaior cooo 
CleQCTBHe HeOarONpHATHBIX YCJIOBHH NpH BbIPaWIHBaHHW JIMUHHOK, 4TO Cy 
UL€CTBEHHO JIA BbIPAOOTKH Mep TpesynpexkeHHA OOpa30BaHHA aHOMAaJIHHI 
B pbIOOBOAHOH npaktTuKe. [I]peqmocbimkoW K MOCTaHOBKe HaCTOAILUX OMbITOBI 
NOCYXHIO HaOOfeHHe, YTO JHYHHKH H3 OHOH NMapTHH UHKPbI B peuyHbIxh 
caqKaX pa3BHBaloTCa HHave, YEM B CTEKJIAHHbIX AKBAPHYMAaX B na6opavopHi. | 

HccieqoBaHuaA pOBOqMuCcb Ha pbiOOBOAHOM yHKTe AsyoHpbIOBOgal 
B xyTope PoroxkuHo. Mxpy ocetpa u ceBprioru, NomyYeHHy!0 OT rumopusupo-) 
BaHHbIX CaMOK, OOeCKJIeHBaJIH H HHKYOHpOBanH Ha OeperoBoi ycTaHoBKe 
B ammapatTax TOujenko. J]a ONbITOB ObINH B3ATbI JIMYUHMHKH Ha CTaqMH Macco- 
BOFO BbIKJICBa, KOTOPbIX 3aTeM BbIPAallHBaJIH B pa3HbIx ycnoBuax. I]noTHocTs } 
nocaqkH JIMYHHOK BapbupoBasa oT 50 yo 100 Ha | a Bogut. Tipu noycuere | 
aHOMaJIHH B Pa3BHTHH OOOHATEJbHbIX OpfaHOB YUNTHIBAIHCh Cyan HesO- |} 
PpaSBUTHA WIM MOMHOFO OTCYTCTBHA N€PeMBIYKH MEXy HapyXKHbIMM OGOHATeMb- 
HbIMH OTBCPCTHAMH. 

IIpexge Beero, B NaOopaTOpHbIxX yCOBHAX Obla UCHbITaHa peakUUuA JH- 
dHHOK Ha HeOJlarOMpHATHble yCOBUA aspallun. JIMYMHKH, BbiIpocluMe B XyJ- 
IUMX YCNOBHAX a9pallwH, K MOMeHTY QHKCaUHH ObIIH 3HAYHTeEMbHO MeHb- 
We KOHTPOJbHbIX. OQHAKO NPOWeHT JIMUMHOK C JesbeKTHLIMH OGOOHATEJIbHbI- 
MH OpraHaMH OKa3aJICH CpaBHHTeJIbHO HeBbICOKHM. B HeKOTOpbixX NapTHAx 
y BCeX JIMYHHOK HapyXHble OTBepCTHA Neperopoqusuch (KaK H B ‘KOH- 
Tpowle), HeCMOTp# Ha TO, YTO HaCcbIIeHHe KHCOpOOM B OMbITax mala- 
no fo 13,6% uw aAMUMHKH NOoneranu. B KOHTpoyie Ke HacbIMleHHe KHCJIO- 
poOM He ClyCKalocb HuxKe 62,4% . ITO MOKa3sbiBaeT, 4YTO JedeKTHI B pasBUTHH 
OpraHa OOOHAHHA B OCHOBHOM 3aBHCAT He OT HeOCTaTKa KHCHOpOa. . 

Y JMUMHOK, NOY4eHHBIX OT Tex 2%e NapTHi uKpbI, HO pasBuBaBIINXcs 
B alimapatax UanukoBa B peke Ha TeYeHHH, HECMOTPA Ha OOMbUTYy1O HacbILLeH- 
HOCTb BOAbI KHCOPONOM YHCO aHOMAJIHH B CTpOeHHH OOOHATEbHbIX OPraHOB 
Oka3aJIOCb OYCHb 3HAUHTEAbHBIM. CpaBHeHve JIMYHHOK Apyrux napTuh, pasBu- 
BaBIUHXCA B JaOOpaTOpHH B CTCKAAHHbIX aKBapHyMax, C JMUHHKaMH Tex xe 
apTH u3 annapatow Uamkosa, ano avanormunpili pesymbtat (Ta6n. 1), 

TloryuenHbie JaHHbIe HaTOKHYAW. Ha MbICIb — He ABMAETCA AM B Kas 
KOH-IHOO CTeMe€HH OTBETCTBEHHbIM 3a OOpas0BaHHe aHOMAIHL B CTpoeHHH O60- 
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Vaourwwand 


J3HHKHOBeHHe epekTos B cTpoeHum OOOHATEIbHOrO OpraHa TIpM BbMallMBaHHA JIMYHHOK 
: B C€TYuaTHIX alllapaTax 


gp eee ee A ae ee eth et i el ey Peer 
Uucno sH4HHOK (%) 


1 
Cpequaa = & a 
ata Temnepaty-| = 
Co Cnoco6 cozepxxaHua pa 3a nmepH- . = ¢ HOpMasb- ig oe 
oo fae i 2g z TlepeMbIUKO 
JIHYHHOK BS Bo HO pa3BH- 
4YHHOK kKyleBa TO o wa of Tou mepe= 
aot ae xe 8 5 8 MBIuKOH =| ¢ 1 cTopo- c2 
& ae = HbI CTOPOH 

OcieT p 
24 V B annapate UanuKosa 14,5 Ae Hedy 112 22,3 13,4 64,3 
1956 r. B akBpapHyMe (KOHTpoub) 15,8 11 50 100 0 0 
3 VI B annapate UanuKxopa 18,9 44 94 69,1 ili levy 19,2 
1956 r. B akBpapHyMe (KOHTpOvIb) 19,9 7 a2 100 0 0 
44 VI B annapate UanuKxosa ooed 8 417 127; 3,4 94,8 
1956 r. B akpapHyMe (KOHTpOuIb) 21,0 7u 8 79 91,4 5,4 3,8 
22 V B annapate YanuKxopa 16,4 1192 183 13,4 7,6 79,2 
#955 T. B aaTyHHOM peuwHOM cayKe 1654 12 155 43,2 17,4 39,4 

B 6yTbliH B pexe : 
(KOHTPOUJIb) 16,4 12 72 100 0 0 

Cesppwra 

44 VI B annapate UanHKosa 21,8 i 303 26,7 Pal el Beil 
4956 r. |B akBapHyMe (KOHTpoOub) 21,4 (i 78 78,2 15,4 6,4 


ATECJIbHbIX OPaHOB IIPHCYTCTBHE JaTYHHBIX CETOK, H3 KOTOPbIX H3rOTaBJIMBaIOT- 
‘A ammapaTbr UamHKopa. TOKCHYHOCTh pxa MeTaIJIOB WHpOKO H3BeCTHa 
(7,8) uap.). aia mpoBepku 9sToro NpeqnoO*KeHHA ObIIH NOCTaBJIEHbI CeLyIoWHNe 
TIbITbI. JIMMHHOK, B3ATHIX Ha CTaHH MACCOBOPO BbIKJeBa B MaOOpaTOpHw, MOMe- 
aJIW B AKBapHYMbI C KYCOUKaMH JIaTYHHOH CeTKH H B AKBAPHYMBI C MeTaJIJIHYeC- 
MMH pacliblIHTeIAMH (CeJaHHbIMH H3 JIaTYHH H JIOpasIOMHHHA H HajeTbIMH Ha 
AacTMaccOBble WWaHrH), Yepes KOTOpbie MpoxyBauca Bo3zyx. Boxy menamu 
BO BCeX COCYax OJHOBpeMeHHO — J[Ba pasa B JeHb. Bo Bcex akBapvyMax HaOJi10- 

aICH 3HAYHTeJIbHbIM MpOWeHT JIHYHHOK C AHOMAJINAMH B CTpOeCHHH OOOHATEIb- 
HbIX OpraHOB (ra6m. 2). JImuHHKU CHIbHO OTcTasH B pocte. Ju@pepenunpoBka 


: 
BosHHKHOBeHue epeKTOB B CTpoeHuH O6OHATEIIBHOFO OpraHa IiIpH BbIpauwtHBaHHH JIHYHHOK 
B akBapWyMax, COsepwKallux MeTaJiI 


DealOrn HW inae2, 


’ Yncsi0 JMUHHOK (%) 
Cpenuaa = a x 
Tata FEU | BG) = c Hezopa3BUuToli 
MaccoBoro Cnoco6 cofep2xanHa pyRanea g 3 z ¢ HOPMasIb- tlepembluKott 
BHIKJIeBa TERROR UO CUN ||| MSHS =, | Ho paspu- 
JIHdHHOK BbIKNeBa TO) oo | o' | Tol mepe- 
KOHMa ONBI-) x Xm 5a MBIKOM cull (oy 
ta (°C) & 55 = o CTOPOHbi cTOpoH 
Ole err p 
24 V B akpapHyMme c agpatiHelt 
5 yepe3 MeTaJIHuecKHe Pac- 
a> caswieae 16,6 41 93 36,5 29,0 34,3 
B akpapHyMe (KOHTPOJIb) 15,8 41 50 100 0 0 
Cespprwra 
27 V B akpapuyme c adpallHet 
se. yepes MeTaJH4eckHe 
i Pereenaer 17,4 41 48 89,6 22,9 37,5 
B akpapHyme (KOHTpOuJIb) 16,5 13 u 14 63 100 0 0 
B akpapuyme c JaTyHHOK 
1956 einot ‘ 21,8 | 7u8 54 | 14,8 | 24,1 | 61,4 
B aksapHyMme (KOHTPOVb) 24,4 Mi 78 78,2 15,4 6,4 
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ux Obla aTHNHUHA. OnbITbI WOKa3aH, YTO MpHCyTCTBHe JaTYHH CaMbIM Cyilecy 
BeHHbIM 06pa30M BJIMAeT Ha pasBUTHe H POCT JIMYHHOK HW MOXET BbISBaTb OOpase 
BaHHe OObUIOFO KONMYECTBA AHOMAJIHH. OTOT BHIBOA NOATBEP*KaeTCA Apyru 
OMbITOM, Te JIMYMHKM pasBUBasIMCb B peKe, B Cake M3 JaTYHHOH CeTKE 
KonTpOuleM CAYKMH JMUMHKH, MOMeLIeHHbIe B IJIOTHO 3aKDbITy!O OyTBIIT 
MOOKeHHYIO B anmapaT Cec-puua. Bogy B OyTbIIH peryApHO CMeHAIH 
CoyepkaHve JIMYHHOK B CaKe MpHBelO K HapylleHHio pasBuTHA COOHATEMT 
Horo OpraHa y OoubuIOrO yuCa OcObeH. B KONTpOwe (B OYTbIIM) BCe JMU 
O6MalaIH HOPMAbHO pa3BHTBIMH OOOHATEbHbIMH OpraHamu (TaOa. 1, Onby 
ot 22 V 1955 r.). 
OrcyTcTBHe HIM HefOpasBHTHe TepeMbIUKH Me%Ky HapyXHbIMH OOOHS 
TCJIbHBIMH OTBEPCTHAMH OOLIUHO COUeTANOCb C [PYM aHOMAaJINAMH B CTPOCHH} 
OOOHATEIbHOFO Oprana HM JIMYHHKM B WemoM. Bmecte c TeM, TulyOokHe Hapy, 
WICHHA CTPOCHHA OOOHATEIbHBIX OPraHOB OpiiH OOBIHO J[BYCTOPOHHUMH. 
Jlis BbIACHeHHA CTaqWH, Ha KOTOPOM MpOHCXOJUT HapylleHve pasBuTUA 
BbISbIBalOlee TAaKHe AHOMAJIMM, JIMYHMHOK, COJepxKalluxcaA B annapaTe Yanni 
KOBa, Yepes OMpeseseHHble CPpOKH NepeHOCHIH B JaOOpaTOpHto B CTeKAHHBI) 
akBapuyMbl. [IpH 3TOM OKa3asl0Cb, UTO IPOMeHT HOPMAaJIbHO Pa3BHTbIX oct 
nalaeT 110 Mepe yBeJIHYeHUA CpOKa NpeOLIBaHHA JIHUMHOK B alllapate UanukoB ; 
Y JHUYMHOK, B3ATHIX B Na6opaTopuio u3 alnapata UanuKosa uepes 1—2 cvyj 
TOK Mocle BbIKIeBa (a IPH HA3KHX TeMMepaTypax HW NO3qHee), NpPOWeHT HOD 
MaJIbHO pa3BHTbIX OCOGeH Obi] paBeH WJIM NpHOMHKaJICA K IpOWeHTY HOPMaJIb 
HbIX JIMUHHOK Jla6opaTopHoro KOHTpouA. Y MHYHHOK, MepeHeceHHbIX 1 
Ja6opaToOpHvio 103%Ke, MPOWeCHT aHOMAJIHH CTAHOBHJICA BCe BbIIWe H K onpese 
JIGHHOMY CpOKy MpHOmMxKaJICA K IpOWeHTy AHOMAJIbHBIX JIMUHMHOK B alimapare 
Yanukosa (Ta6n. 3). ITH pesybTAaTHI Ob NOATBEPXKAeHbI CEYIOULUM ONbITOM# 


Ta6auna 3 
PesybTaTbl W3MeCHeHHA YCJIOBMH COjepxKaHHsi HWYMHOK Yepes pasHble CpOKM MOcIe BbIKIEBA) 


Uucwi0 MIHHOK (%) 
Cpenuasa 
Bpemsa mepenoca amqHHoK Temiepatypa Cpoxk Uneno c HelopasBuTonK 
3a TepHogd OT | duKcallHH, Cc HOpMavib- nepeMbIYKO 
M3 annapata UanuKosa BbIKsIeBa NO -\cyTKH nocme| THYHHOK | no paspn- 
B JaOoparopHto mocie BbIKJIeBa] KOHIa OMbITa | BbIKeBa B Tpo6be | Toii nepe- 
Tes) MBIYKON cy c2 
CTOPOHBI CTOPOH 
OceTp BHKAeBa 3 VI 1956 x. 

Ha 2-e cyTKu 18,7 if ' 92 98,9 ‘Wat 0 
» 3-H ¥ 18,7 iG 98 98,0 1,0 1,0 
» 4-e oy 18,3 7 85 80,2 13,9 5,9 

Koutponp 1* 19,9 i 72 100 0 0 
Koutpoup II** 18,3 9 118 74,6 9.3 16,4 

Cesppwra BuKAeBa 14 VI 1956r. 

Ha 2-e cyTKu PA lee 7 118 84,7 7,6 7,6 

aoe is, 21,7 % 100 46 31 23 

wo 46% 21,6 i 75 Blea) 18,8 60 
KouTpoub Li 21,4 7 78 78,2 15,4 6,4 
Koutpoub I1** 21,8 if 303 26,7 2A 4 ay 


* BSaTbl H3 HHKYOAWMOHHOrTO anmapata B naOopaTopuio Ha BbIKIeBe. 

** BripaljuBasucbh B alnapate YanuKopa. 
TOMbKO YTO BbIYNMBIUMeECH JIMYHHKU OCeTpa ObIJIH MOMELICHbI B CTCKJISHHBIC 
aKBapHYyMBI, a TaKKE B COCY{bI, AIPUPYeMble C NOMOMLbIO MeTaJIIMYeCKHX paciibl- 
juTetelH *, SaTem, HakaHyHe NeperopaxuBaHHA OGOHATeENbHBIX OTBepcTHu 
(B (aHHOM Cyly4uae Ha 3 CYTKH MOcse BLIKJeBa) JIMUHHKM W3 CTCKIAHHOFO aKBa- 
pHyMa OblwIM MepeHeceHbl B COcyy c aspaliueli uepe3s MeTanmuuecKue pacnpiiH- 
TeIM, a M3 COCya C MeTAaJIIMYeCKHMH pacCIbIIHTeIAMH — B CTeKIAHHBbIM 
akBapHyM. JI KOHTpOMA HEKOTOpy10 YacTb JMUMHOK OCTAaBUH Ha BCe BpemMa 


a j , 
B MocweqHeM CJlyyuae, KaK MOKAa3aJIH BbIMIeGH3JI02%KeCHHBIC ONBITbI, MOXKHO ObIIO OMUJlaTb, 
4TO Y 3HaAYHTeIbHOH YaACTH JIMYHHOK OOOHATeNbHBIe OpraHbl PasOBbIOoTCA ATHNHYHO. 


218 


iTa B CTCKJIAHHOM aKBapHyme, a [pyrylo — B cocyfe, adpupyeMom yepes 
anauueckHe pacnbinuTenu. Y KOHTpOJbHbIX JMYHHOK H3 aKBapuyMa Tepero- 
WUBaHHe OCOHATEJbHBIX OTBEPCTHH OblI0 OTMeUeHO Ha 4 CyTKH To0cwle BbIKIe- 
Ha 6 cyTKH BCe NOJOMBITHBIC H KOHTpOVIbHbIe JH YHHKH Obl 3acpHKCHpOBaHbl. 
HOKaszao0cb, YTO OOOHATEJbHbIC OPranbl JHMYHHOK pasBHJIMCb COTraCHO TEM 
OBHUAM, B KOTOPble 3TH JIMYHHKM MONaH mocse Nepenoca. Y 87 JHYHHOK, 
JOMMBLIHXCH NOCMe Nepewoca B CTCKIAHHOM aKBapHyMe, TepeMbIUKH OOpa- 
Ganucb BO Bcex cmyyanx, Kpome ogHoro. [IpomenT JMYHHOK C MeperoporxKeH- 
Jim OOOHSITENbHBIMH OTBEPCTHAMH [are IpeBLICHJI KOHTPOJbHbI. Cpequ 
#WHUHHOK, TepeHeceHHbIX U3 AKBaPHYMa B COCY]{ C PacliblMHTeIAMH, y 52 JH- 
OK Il€peMbIUKH OOOHATeIbHBIX OTBepCTHH OKa3aJIHCb HeOpasBHTbIMH, 
{IpOleHT TakHX JIMYMHOK NOYTH paBeH MpOUeHTy JleeKTHbIX JIMYHHOK U3 
ITPOMbHOTO CcOcyja C METAJMMYeCKHMM PaCHbIAHTeAMH (ra6n. 4). 
Ta6muna 4 

" /yJIbTaTbl H3MeHeEHHA ycuoBhit cojepKaHnn JIHMYUHHOK HakKaHyHe TleperopayKHBaHuA 
HapyXHbIX OOOHATEMbHBIX OTBepcTHH. JINYHHKH OceTpa BbIKWeBAa 8 VI 1956 r. 


a 


Uucsi0 JHYHHOK (%) 


CpeaqHasa 
Temnepatypa Cpok Sere c HegqopasBuTOK 
3a repHoy oT | dukcalHn, |, ¢ HOPMaJIb- nepeMbIYKOIt 
Bapnant Bbiksiepa 40 |cyTKH moc-| #4HHOK | yo pasBu- 
onbita KOHIla onbita |sle BEIKJeBa| B upobe | TOH Mepe- 
CG) MBIUKOi (hal c2 


CTOPOHBI CcTOPOH 


eHeECeHHbIe HakaHyHe Mepe- 
PaxKUBAHHA B COCYAb! C 
WeTasImH4eCKHMH PacublHTe- 
AMH 22,6 6 89 41,6 46,1 12,3 


™enHeceHubie HakaHyHe Tepe- 


opaxkKHBaHHA B cTeKJAHHBIL 
KBapHyM 22,4 6 87 98,8 45 1 0 
IpalleHHbie +B CTeCKJIAHHOM 
iBapHyMe (KOHTpPomb [) DX teal oT 9 no 13 37 86,5 10,8 Bani 


pallienuble B cocywe © Me- 
AJJMYeCKUMH PacHbliHTesA- : 
Mm (KOHTPOMb 2) 23,0 


Takum 06pa30M, y JHUHHOK OceTpa H CeBpIOrH, B3ATHIX Ha BbIKJIeBe H3 OMHOM 
\PTHH HKpbIl HU 43 OMHOTO WHKYOaILHOHHOTO aliiapaTa MH NOMCHICHHBIX B pas- 
1e yYCJIOBUA BbIPallMBaHUA, NPOWeHT OOOHATEIbHBIX OpraHOB C HeOpasBUTOH 
pemMblykol MexKy Hapy*HBIMH OOOHATCIbHBIMH OTBeEPCTHAMH Pa3JINYeH; 
“eMOBaTeJIbHO, 9Ta AHOMAJINA CTpOeCHHA OOOHATebHOFO OpraHa 3aBHCHT OT yc- 
BU COep2KAHUA MMYMHOK MOC BHIKEBA, a He OF ycnOBHii HHKyOallHH MKpbI. 
id pasBHTMA TepeMbIUKH Me*KAy HapYyKHbIMH OOOHATEJIbHbIMH OTBEpCTHAMH 
KOTOPbIX JIMUMHKM HAXOMATCH HeMOcpeACTBEHHO 
spe] oOOpas0BaHieM 3Tol MepeMbIUKH (Ha 3—4 CyTKH TOC BbIKleBa). J[O sTOrO 
QMeHTa IPH NepeHeCeHHH AHUYHHOK H3 OAHUX ycnoBnit B [pyrve OOOHATENbHEIC 
}ranbl pasBHBaloTCA COOTBETCTBEHHO HOBBIM ycnoBpusmM. PasHulla pesyJb- 
ATOB, OTHOCHMas 3a CUeT pas Hun B MeTOMaXx wHKyOalluH UKpbI (**),B MeHCTBH- 
sMbHOCTH Opisa CeCTBHEM TeX YCJOBHH ,B KOTOPHIX cojlep2KaJH JMYMHOK mocae 
siksiepa. [lomyueHHble HAMM JjaHHble OObACHAIOT TakxKe, WoueMy y MOJIOAM, 
sipociieli B eCTeCTBEHHBIX YCJIOBUAX, QHOMAJIHH B CTpOCHUH OOOHATEJbHEIX 


praHoB BCTpeualoTCa B BUTE peAKoro WCKJIIOYeHHA (?): 


6 92 33,6 46,7 19,6 


VUncrutyt Moppoworuu 2KHBOTHBIX Tlocrynus0 
ate A. H. Cepepuosa sap de WES bayre 
Axanemuu Hayk CCCP 
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ll. 0. MAKAPOB 


AJEKBATA B ®H3HOJIOTHH HHAUBUAYAJIbHOrO PASBHTHA 
YEJIOBEKA 


(IIpedcmaeneno axademuxom A. J. Cnepancxum 27 IX 1956) 


B xoyle OHTOreHeTHYeCKOrO pasBHTHA OPraHH3Ma MeHAeTCH Teyenne cus 
normueckux PyHKUMH — KpoBooOpalleHua, NMMeBapeHus, BbIAeeHHA H 
W JleATeMbHOCTb TaK Ha3bIBAeMOH AHHMAJIbHOM CHCTeMbI OpraHoB, T. e. [BH 
TeIbHOrO MH HepBHOrTO almapaToB. ITH HeOO/IblIMe PUsHOMOrM4ecKHe HB 
HeHMA OWBepraliuch OOWIemMy H3yYeHHIO, HO JOCTaTOYHO MOMHOrO KOM 


Tummy 
lor x 
8 
6 
cr 
2 
0 MET 
20 40 60 80 100 120 meek, . 


Puc. 1. Kpuppie Bos6yMMocTH MOSrOBbIX U@HTPOB 4e/IOBeKa B 3a- 

BHCHMOCTH OT Bospacta: J] —24rona, /J—10 mer, JJJ—5 mer, 1V— 

66 mer. Ilo ocu a6cuucec — noporoBad JWIWTeIbHOCTb ajleKBaTHOrO 

CBeTOBOrO pa3{paxkeHusA TeMHOaLANTHpOBaHOrO Tia3a, MO OCH OpAH- 

HaT — NOporoBad MHTeHCHBHOCTb CBeTOBOrO pa3paxKeHHA B OTHO- 

CHTeJIbHBIX efHHuWAax. OOmacTb pa3qpaxkeHHa ceTuaTKH 8° OT LeH- 
TpaIbHOK aAMKH. IInomayb jpasqpaxenua 3° 


YeCTBCHHOrO aHaW3a MOJYYeHHbIX aHHbIX JO CHX Op ele He Gp. 
TIpOH3BeeHO. 

Hacroaujan pa6ota mocBaljena anamu3y C/BArOB H30upaTeIbHOH JM 
(bepeHUupoBaHHOl BO3OyAHMOCTH HepBHOM CHCTeMbI YeOBeKa B OHTOTeHeS 
J\pyruMu cmoBaMu, ucceqoBamca BOMpoc, KaK MeHAIOTCH B Mporecce HHI 
BUAYaIbHOrO pa3BHTHA KOJIMYeCTBEHHbIe NOKa3saTesH BO3OyUMOCTH — OCHC 
HOFO CBOHCTBAa HEPBHOH JleATeMbHOCTH, OMpefeAIOWero CHOCOOHOCT pearuf 
BaHHA OpraHH3Ma Ha CHPHaJIbI BHELWIHEFO Mupa. 

Ana u3sy4eHua Bo3sO6yquMOcTH pacTyulero, cospeBaiomlero, BOsMy2KaJIO 
M CTaperolero OpraHH3Ma YeOBeKa MbI MpefaraeM Ha KpHBOH cuna — As 
TeibHOCTh Xoppera—Beilicca pasnuvaTb TPH 3OHbI: 3OHY MOme3HOrO BpeMel 
30HY H3rH0a KpuBOH M30HY aCHMNTOTHYeCKyIOK OcH OpAuNaT. B orHomeHnnH pé 
6a3 3TH 3OHbI 3aHHMaIOT Cueqyiollee MOMOKeHHe: 30HA MONesHOrO Bpeme 
COOTBETCTBYeT Nopory BpemeHH Aa 1,3 peoOasbl, 30Ha H3rHOa KpUBOH pacnos 
raetcad Mexyy 1,3 peodasni u 5—8 peobasamu. ITpu 10 peobasax moporosaa KE 
220 


Wcusla — WIWTeMbHOCTh HaYHHAeT ACHMNTOTHYeCKH MpHOMKATHCA K OCH 
phianar. 

Hrax, 5 llepBOH 30He KpHBOM COcpefOTOUeHEI Crabbe TIpOLOMKUTEMbHBIE, 
@sTOpOH — cpef{HHe M0 CHIe H MpOMOM*KUTEIbHOCTH, a B TpeTbeli—cHJIbHbIe, 
OpOTKHe Moporosble pasyparxKennsA. J[A TOrO YTOObI CpaBHHTb Mexy coool 
($qpaxenus (HallpHMep, KOHJCHCATOpHble paspAJbl), pacosOx*KenHble B Tpex 
pakTepH30BaHHbIX 30HAX KpH- 
, HeOOXOHMO CpaBHUTb UX 
preTuveckue SKBUBaweHTDI E, 110- 


aeMble H3 BbIpaxKeHHA 200 
== 0,5" cv? 
4 : ; 180 
9 c—HCUOMb3yeMaA eMKOCTb 
@AencaTopa, B MHUKpotpapa- —/60 


WHUMYM MOpOroBok pa3spaka- yg 
\eH SHeEprHH Ha KPHBbIX 9HEep- 
Wi COOTBeTCTByeT TEM YCJIOBHAM 
UpaxkeHuA, Mp KOTOpBIX Uc- 
Mtyempli cyOcTpaT HanOouee 
“HbIBUHB. SOHY HaHOOsbIUel OT- 
1S4UHBOCTH A Ha3blBalO 30HOH OT- 
WCHTeIbHOH afeKBaTHOCTH HH 
2KBaTOH. 
} Ha puc 1 u 2* mnpnBeyenn pe- 
WIbTAThI! PAa H3MepeHHU ajleK- 
)TH HM KPHBOH CHJIa — JHTeIb- 0 w GO 80. 100 120 wcek 
GCTb y JHU YeTHIPeX Pa3HbIX BO3- 
O@crop y eTeH Ou 10 neTu y B3poc- 
wix 24 u 66 oer. ITocare ycTa- Puc. 2. Vsmeneuna MHHHMyMa 9ReprHn aze- 
> BJIGHHA BTOPHUHOU TeEMHOBOH KBaTHOTO CBETOEOIG pas paxKeHHNA TeEMHOAAanTH- 
ana onpereasinack oaGyau- Poveniora rae were ®, aannengcrs on 
ecIb ONTHYCCKOFO aHasIHsaTOpa HO — yecxoro paszpamxenUA, 10 OCH opanuaT — mIpo- 
)uunTomy cnoco6y**. CpaBHenue H3BeJ[eHHe HHTCHCHBHOCTH J CEeETOROTO CTHMYwIa 
(30y yuMocTH JIA YKa3aHHbIX BO3- Ha moporogoe EpemaA ¢ ero elictBua. A—aze- 


Acros jaercs a) KPHBbIMH CHa — KBaTa—30Ha HaHCOOJIbIUeH OTSbIBUHBOCTH HepB- 
HbIX IeCHTPOB, ONpesesseMas MHHHMYMOM 9Hep- 


HTCJIbHOCTb (puc. 1) # 6) kpuBpimu rH (pyc. 2 nocTpoeH MO TeM 2Ke JaHHBIM, YTO H 
[€pruu JIA CBETOBOrO pa3fparKe- puc. 1, HoMepa KpHEbIX —Te’ 9Ke)} 

in ruia3a (pvc. 2). Kpuspie cHATHI 

HMOMOMbIO CKOHCTpyHpoBaHHoro (1930 r.) uw omucaHHOro  muHoIo (1939— 
352 rr.) onTHYeckoro ajleKBaTOMeTpa. Bo30yQHMOCTb HepBHbIX [eHTPOB 
ATHYeCKOTO aHamH3aTOpa, Kak ToKa3asiu MCCNeAOBAHHA, HaHOObIUIaA B BOS- 
acte 20—30 met. Kak y jleTeli, Tak MH y CTapHKOB, BO3OYJMMOCTD, OMpe- 
eIHeMaA MeTOAHKOM ONTHYeCKOU ajleKBATOMeTPHH, TEM HHXKe, YeM JlaJiblie 
CTOHT uccieqyeMblli BO3pacT OT BOspacta B 20 — 30 meT, KOTOpomMy, Kak 
paBuno, Mpucylla ONTHMabHaA BO3OyANMOCTb (CM. pHc. 2). 
Bos6yuMOCTb 3pHTeIbHOrO aHamM3aTOpa Ha *OHe YCTaHOBUBIMeHCA TeM- 
OBOMi alanTauuu, Kak cieqyeT v3 uccneqoBanutt I]. I]. Jlasapepa, xapaxkte- 
H3yeT MIpeuMyllecTBeHHO (PPyHKMMOHAJIbHOe COCTOAHHE KOPKOBOrO 3BeHa aHa- 
usaTopa. MakcumMyM BO30yJHMOCTH MOSrOBbIX He€PBHBIX WeHTPOB YesOBeKa, 
(0 annpm I]. I]. Jlasapepa, mpuxoqutca, Kak WB YaLIMX HCCeAOBAHMsAX, 
ta 20—25 ner. UccneqopaHua BO30yQHMOCTH S3PHTeJIbHbIX HEPBHbIX HeHTPOB 
{eMOBeKa B MapaMeTpaXx CHJIbI H AHTebHOCTH ONTHYECKHX CTHMYJIOB C y4de- 


qi 
Ss 


* Kaxkylai SKCIepHMeHTaIbHad TOUKAa Ha puxe. |, 2 apnsaerca cpesueli v3 8 uccieqoBaHHi. 
*% Vcnomb30BaJi0cb C MOMOIIbIO KpacHol UKcal|HOHHOM TOUKH MONe speHHA BS NO yrviom 
. 12° oF neHTpanbHOH saMKu. 
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TOM 30Hbl MAHMMYM 9HEPrHu CTHMYJIOB—ajleKBaTa TaKKe CBUJCTEIbCTB 
0 TOM, YTO BO3OYAUMOCTb HEPBHBIX WeCHTPOB CpaBHHTeJIbHO MaJla B paHem 
CKOM BO3pacTe, 3aTeM IOBbIMaeTCa, JOCTHraeT MaKCHMyMa B 20—30 uwleT, 1 
yerO CHOBa HauHHaeT YCKOpeHHO [ajaTb. 

Bos6yqumoctb udpepenuupoBava HM HHTHMHO CBA3aHa C OOMCHOM Belile 
c TpobuKol. J,ubbepenuupoBanHocTh Bos6yquMOocTH OOece4MBaeT 430 
TelbHOe pearMpOBaHHe HePBHbIX 9JIeEMeHTOB Ha pa3ipaxKeHHA pa3JiMn4d 
IpHpoybl H XapakrepucTuKku. Usyyeune qubpepenwupoBanHon Bo3s0yqumMo 
HW aj[@KBaTbl OTKPbIBaeT BO3MOXKHOCTH YCTAHOBJICHHA KOJIMYCCTBCHHDIX 
PpaCTHbIX CBHIOB B TpO*uKe U ONpeseMeHHA COOTBETCTBYIONIHX coo boa 
XapaKTepH3YIOlUX KaK OTHOCHTEJIbHO HOPMAJIbHOe HHAUBUY aI bHOe pasBu 
Tak HW lpex]eBpeMeHHYIO CTapOCcTb MIM lpexeBpemMeHHoe cospesaue 
OeHKa. 


JleHuuHrpaycKul rocyapcrBeHHbIli yHHBepcHTeT Tlocrynuo 
um. A. A. )KnaHopa 27 IX 1956 }; 


UMTHPOBAHHASA JIATEPATYPA 


17]. I. JlIasapes, Uccnegosanua no agantauuu, W434. AH CCCP, 1947. 7 Il. O.N 
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ecrectsoucn., 1939. % II. O. Maxapos, HeltipoquHamuka 3pHTeIbHOM CHCTeMbI YeJIOB 
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Joxnage Axagemuu nayrk CCCP 
1957. Tom 114, Ne 4 


PH3ZHOJIOL HA 


P. PEMMOB 


OfbIT HSYYEHHHA LWBETOBOrO 3PEHHH MAJIOTO CYCJINKA 
(CITELLUS PYGMAEUS PALL.) B NOJIEBOM IKCIEPHMEHTE 


(ITpedcmaenexo axademukom JI. A. Op6eau 15 I 1957) 


Hsyuenve pyHKUHOHAIbHBIX OCOOeHHOCTeli 3pHTeIbHOrO aHaNH3aTOpa Fpbi- 
OyHOB MOMHMO TeOpeTHYeCKOrO — HMeeT TaK2Ke BaXKHOe MpaKTHYeCKOe 3Ha- 
feHve B OOOCHOBaAHHH MeTOJOB OOpbObI C BPeAHbIMH BHJaMH, B YaCTHOCTH 
W cycnukamu (},°). 

Konocpapu (4) mpHuien K BbIBO,y O HasHUHM y 3allaqHoeBporelicKoro 
iyemuka (Citellus citellus L.) uBeroporo 3penud. OTOT BHIBOY Obit NONyUeH 
a OCHOBaHHH ONbITa, B KOTOPOM B KJI€TKH C 2XHBOTHbIMH MOMeIaJIHCb MOJI0- 
)KU OyMarH pa3sJIHYHOK OKpacKH, MPpHueM CYCAHKH 3aTaCKHBaJIM B CBOM rHe3ya 
WpeumMyllecTBenHO romyOyro OyMary UH JIHUIb O4eHb peqKO — Kpacuyw. OJ- 
‘akO MeTOJHKa 9KCHepHMeHtTa KoyocBapu, MO HallleMy MHeHHIO, He OGecrie- 
‘MBaeT BO3MOXHOCTH MpaBHJIbHOrO pellieHHA MOCTABJIeHHOTO BOTIpOca. 

»} Haum onpite 1popoqnancb B 1956 r. Ha Masiom cycHke (Citellus pygmaeus 
all.) B ecTecTBeHHbIX YCOBHAX CYWIECTBOBaHHA 39TOFO pbisyHa — Ha TeHH- 
IbIX 3€MJIAX B CramHHrpaycKolH o6n. (Topoqumencknl p-n). 

) Mobi BpipaOaTHIBasH y CYCJIHKOB YCJIOBHbI€ IOMCKOBO-HIIeBbIe [BHT aTeJIbHbIe 
DeeKcbI CO 3PHTeJIbHOrO aHaH3aTOpa Ha KapTOHHbIe WUTKH NOJYKpyrson 
POpMBI pa3HbIX UWBCTOBLIX TOHOB HW pa3JIH4HbIX cBeTNOT. UkuTKu BbICOTOIO 6 cM 
MW [WiMHOIO y OCHOBaHHA 8 CM IIPHKpelJIAMCb HEMOJBH2KHO K BOHTHIM B 3eMJIIO 
<OJIBILMKaM, Ha paCCTOAHHH OM OT 3aCeJICHHBIX CYCJIMKaMH HOP H ObIIM XOpo- 
IO 3AMETHbI Cpe paspexKeHHOFO TpaBOCTOA NOJMYNYCTHINHOrO JaHAMadra. 
Alurku BbIcTaBJAIuCb MOnapHo, Ha paccTosHuH 2,5 M Apyr OT Apyra. OuH 
43 HUX ABJIAICA MOJIOKUTEIBHBIM Pa3j[paxKHTeJeM, OKOJIO KOTOPOrO CyCJIMK H 
oNyual WHUeBOe MOAKpelseHne (cemMeHa OBCa), ApyrolH — OTpHUaTeJbHbIM. 
OKoNO KaxkOro 43 WMTKOB BbIKaMbIBaIHCb JYHKH rayOuHoH 6—8 cM, B KO- 
Opble HacbilaicaA Ha [HO HOO OBeEC (Y MOMOKHTeIbHOPO pasparxuTeA), HOO 
260104KH CeMAH OBCAa, He TOeaemble CycIMKaMH (y OTpHaTebHOrO passpa- 
mutes). [locmequee Aemamocb C WesbiO HHBEIHPOBAaHHA YCMOBUH OOOHATEeJb- 
HOH adibepenTaluu mpH Mo_xoge cycmHKOB kK WHTKaM. UToOb! UCKMOUNTb 
O6paso0BaHHe YCJIOBHBIX pedsIeKCOB C KMHeCTeTHYeCKOrO aHasM3aTOpa, UWIMTKU 
mlocyie KaxK]OrO OMbITa MeHAJIMCb MeCTaMH. 

CycnuKH, yUacTBOBaBIIHe B OMbITaX, IpeBapHTeIbHO BbIMaBJHBAJHCb 
MpH MOMOU[M Tak Ha3bIBaeMbIX «OHEILKUX JIOBYWIeK», BCTABJIAeCMbIX B HOPbI UM 
He IIPHUHHAIOWMX CYCIMKaM HUKAKHX TpaBMaTHYeCKHX MOBperKeHHuH. Tlou- 
MaHHble 9K3eMILIAPbI OTMEYAIMCb HECMBIBaeMO!i KpacKOH (yp3OuI C pesopHHHOM). 
Kapri cycauK mocme OTMeTKH BBIMYCKaJICa B CBOIO Ke HOpy. 
 Hadmojenua 3a MOBeeHHeM CYCIMKOB MpOBOMJMCb C NOMON{bIO OHHOKIA 
H3 Wanawa, nocraBsenHoro 3a 1O—15 quel WO Ha¥aua OMbITa Ha paccTOAHHU 
15—18 m or nop. OnbiTbl HadHHaIHCb JIMIlb NOcme TOTO, Kak Y CYCJIHKOB HC- 
yesaJIM TOPMOSHbIe peakWHH Ha Waal. 

OnbiITbI BeIHCb KaK B paHHHe yTpeHHue Yacbl (9KCIEPHMeHTATOP Caj{MJICA 
B Ilavlalll elle JO WepBoro BbIXOa CYCMKOB H3 HOP), Tak H MOcMe NOAA. 

[10 BeIpaSOTKH ABULAaTebHOFO MUWeBOrO yCJOBHOTO peekca Ha WMTOK 
ompesemenHoro uBeTa Hu Aad WuppepeHUMpOBKH OTPHUATebHOrO PasparkuTe- 
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JIA TpeOOBasOCb, B 3ABMCMMOCTH OT HHAMBHyasbHbIX OCOOCHHOCTEH AKMBOTHBI} 
ot 7 no 14 coueranui. Mexyy MOMCHTOM BbIXOJa H3 HOPbI HM NOAXOJOM K pasipe 
XKHTEIIO MpOXOJMAQ HEKOTOPOe BpeMA (o6bIuHO He Oonee 1 MHH.), B TeYeH 
KOTOpOrO CYCJHK OCMaTpHBaJICA, HHOra BCTaBal Ha 3afHHe JlaNKH, WMT 
TpaBy oKon0 Hopp. Ilo sTOMy BpeMeHH MbI CyAMJIM O HaNM4HH BbIPaCOTAaHHO 
ycOBHOM ABuraTeIbHO peakuun. Bpema noqxofa CyCMKOB K pasfpaxkurél 
JAM YUHTbIBaIOCh MO XpoHOrpady. 


T:a6a mae 


CBeTJIOTHI I1BETOBbIX 


pasypaxutTeneh (B % Bpema nmepsoro noyxona 
eles mio Mansessy) (4acbl H MHH.) 
BBIXO, 
Jara Bpema Ha6s0zenua cycauka 
H3 HOPbI K TIOJIOKH- ! 
ombita (4acbl H MHH.) (aacet 1 MOOK H- OTpHIa- TebHOMY K oTpaiaTeae 
MHH.) TeJIbHbIM TeJIBHbIH pasmpaxu- ompanta 
(KpacHbiit) | (KenTHIi) Si pasz 0) 


42 V 799 __ 820 742 4405 38 , 90 ie He MOAxXoquI 
169° — 172° 1611 41,05 38,90 4612 1644 

143 V [25 GY ee 11,05 38 , 90 Yio) He NOXXORHI 

43. V* 1680 — 1730 1651 48,00 38,90 1658 41654 

14 V 790 850 78 18,00 38,90 122 He MOAXOoquT | 
4520 — 1700 15% 18,00 38 , 90 4548 He MOAXomuL 

Aa 6°90 — 800 728 21-30 38 , 90 (pL ( 
45°90 — 165° 4524 27,30 38 , 90 4525 4648 

16 V 7989 . 830 758 27,30 38,90 79 He NOAXOJuT 
4599 — 1700 4538 BU 330) 38 , 90 1589 He NOAXoAuI 

17 V* 630 — 800 721 38 , 90 38,90 722 728 . 


B ta6n. 1 mpuBeyqeHbI THMHUYHbIe JaHHble MO XpOHOMeTpaxy MOAXOO 
CyYCJIHKOB K KpaCHOMYy H XKeJITOMy WMTKaM (cycuukK Ne 1). 13 Hux BuyqHO, 4TO,) 
HECMOTPA Ha Pa3HbI€ CBeETJIOTLI MOMOKUTeEMbHOTO pa3spaxuTena (KpacHbl 
IHTOK), CYCMK MOAXOqW Npexye Bcero K JaHHOMYy pa3f{paxKuTeo *. 


AmaOysn 0 tea) 


CBeTAOTHI IBETOBLIX 


0 Bpema mepporo noyzxopa 
Bpema ae ee aD Mauseaty) SESS it) 
Mara 
falae® HaOs02eHHA pies K TOO%KH- 
(SacbI HM MuH.) | (aacbI u NOJOKH- | OTPHUa- | renpHomy | K OTPHUaTeJIbBHOM 
TeJIbHBIM TeJIBHbIH x bs 
agp (xpacupii) | (cunnit) | P8°2PAKH)  pasapaaxuremo 
14 V#| 640 — 800 730 1A) 14,05 ee 734 
| ee bedi | Auolesate tcc rags 
a2 ‘ ‘ g02 
15 V¥| 159° — 41680 1546 18,00 18,00 454? 1548 
16 V 700 goo 738 18,00 18,00 741 82 
16 V*| 1690 — 4700 1627 Pall XO) PAE Se) 1628 462° 
Al WY 649 — goo ee Aiko) PH eh) 788 831 
4500 — 1600 4520 27,30 27,30 4521 He MomxXoqu 
18 V*| 680—— 800 728 38,90 38,90 730 78 
4590 — 1680 4586 38,90 38,90 1588 4538 
19 V 630 — 900 (EE WN aR (V0) 38 , 90 TES 840 


169° — 4710 1622 | 38,90 38,90 1628 He NOLXxoquI 


B TaOn. 2 10kasaHbl peakIlMM Ha KpaCHble M CHHHe WWTKH pH OMHAKOBBIX 
cpeTmoTax (cycumk Ne 2), 3a ucKaioveHHem AByx ombITOB (18 V), Bo Bcex 


OCTAJIbHBIX CJlyYaAxX CYCIMK NOAXOAM Mpexe BceroO K NOOXKXNTeEMBHOMY 
pasqpaxuTemio (KpacHbiit TOH). 


* 
ane 6e3 NMMeBOrO NOAKpeneHHA OTMeueHEI B TaGHWax 3Be3L0"KO; (B rpade «Jlata 
onbita>). 
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Ta6auna 3 


CBeTJIOTbI LBETOBbIX 


9 Bpema mepsoro® 
Biot [enon coe hee lemua een aatayy & 
nara] Brew | suo 
Ha6110eHHA H3 HODBI i 
cr (dacbl H MHH.) Saae eee OTPHIa- Tentouy K OTPHaTebHOMY 
wm)” | agama | ERIMEM | pacnpesti|" paoapacreno 
TeJIIO 
ro 
49 V } 69° — 40° 726 38 , 90 41,05 728 72? 
4580 — 4700 1622 38,90 TAOS 1624 1628 
20 V | 689 — 90° 428 38,90 AOD 731 1p 
4500 — 4700 1524 38 , 90 AIF OS 1525 4644 
21 V | 620 — goo 7 38,90 41,05 713 712 
1690 — 4720 1620 38 , 90 1105 Gee He MOAXOAuN 
22 V*| 680 — 830 722 38,90 18,00 728 724 
23 V | 680— 900 741 38,90 18,00 Uh gs 
24 V | 730— 900 895 38,90 18,00 Sos He TOJXomHA 
29 V*| 630 — 800 721 38,90 Die 726 722 
4699 — 1880 4631 38,90 27,30 1632 4658 
26 V | 630— goo 724 38,90 27,30 734 He NOZXonMI 
26 V*| 169° — 1700 1628 38,90 38,90 1629 4680 


} B ran. 3 noKasauHbl OMBbITHI C «MepeeIKOM» NOMOHKUTeMbHOK MHWEBON peak- 
}u (cycnux Ne 1) c Kpacnoro ToHa Ha KeJTbI IPH COOTBeETCTBYIONeM H3Me- 
HHH. CHrHaJIbHOrO 3HaYeHHA OOOHX pa3s_paxuTenteH. Y2xKe oce yeTbEIpex 
fyeTaHHH y XHBOTHOrO yCTaHOBHaCcb YeTKaA ABHraTesbHad peakUHA Ha HO- 
1€ MOJOKUTeIbHbIe paspaxKUTeIH — WHTKH 2KeNTHIX TOHOB. Y cyciHKa 
) 3 QA anHanOrMyHon «epesesKH» NOTPeOoBa0cb BABOE OONbINe COUeTAHHH . 
Hakouell, MbI NOMbITAIHCb BLIACHHTb CIOCOOHOCTb CYCJINKOB K pa3JIHYeHHIO 
13HbIX CBETJIOT OJHOFO H TOTO Ke UBETOBOFO TOHA. C STO WebIO OKONO KHVJIbIX 
IP BHICTABAJIHCb 10 Ba OAHOUBETHBIX WIHTKa C pa3HbIMH CBeTOTaMH. CHa- 
aula CpaBHUBaJIHCbh Be Kpalinue cBeTsoTH — 11,05 u 38,90% (no Mau3ensy 
)), IpHyeM OfHa H3 HX CJFYKUMa MOCTOAHHBIM TOPMO3HbIM pa3fpaxkuTeeM, 
Ha Jipyrve BbIpaOaTHiBaHCb ABHTaTeJbHbIe MHULEBbIe YCJIOBHbIe peeKChl. 
BETJIOTHI NOJOKUTEILHBIX Pa3fpaxKNTeJeH B OMbITAX MCHAHCb, C MOCTeNeH- 
bIM IIPHOH2KeHHeEM MX K CBETIOTe TOPMO3SHOTO pa3sqpaxkuTesa. 
| OMDbITbI BeJIMCb Ha TpeX CYCJIHKaX, H B pe3yJIbTaTe OKa3aJlOCb, UTO BCe OHH 
Opolio pa3siIMuaIH JIMUIb KpaliHHe CBeTJIOTbI, YeETKHX Ke pasMyHH MexKAYy 
M@XHbIMH CBeTIOTaMH He posBusH. Mrorm Haliux MOIeBbIX SKCIepHMeH- 
OB IIPHBOJAT K 3aKJIIOUCHHIO O TOM, 4TO 3PHTEJIbHbIM AHaH3aTOp MaJOro Cyc- 
(MKa XOpOIO IpHcnocoOseH K pa3sIHUHIO IWBeETOBbIX TOHOB. 

TlonyyenHble HaMH JaHHble NOATBepKaloT Tak*Ke MpeAMOMOMReHHA O CHO- 
OOHOCTH CYCJIMKOB pearHpOBaTb Ha lBeTOBOH TOH, BbICKaSbIBaeMbI€ HEKOTOPbIMH 
BTOPaMH Ha OCHOBaHHM 93/leKTpopeTHHOrpaduyeckux uccueqoBannit (°—*). 


BeecorosHblli Hay4HO-HCceqOBaTeIbCKHK Ilocrynuso 
HHCTHTYT 3all[HTbI pacTeHult 9 I 1957 
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PH3SHOAOL 


Jl. A. CAXAPOB 


O ,WHAMMKE PA3BUTHS MJIABATEJIBHOM AKTHBHOCTH 
B PAHHEM OHTOrFEHE3E AMBJIMCTOMbI 


(ITpedcmaeneno axademuxom H. H. Ilmanveaysenom 25 XII 1956) 


Kak H3BeCTHO, IlaBaTesbHad JOKOMOLHA POpMUpyeTcA y aKCOJIOTIeH ek 
B Upowecce 2MOpHorenesa, Kora SMOPHOH HOPMaJIbHO HaXOMUTCA B OOOMOUK 
atta. Hama uccieqoBasucbh WwlaBaTeJIbHble (PYHKUMH PasBMBaIOMIMXCA aKCOy} 
tae Amblystoma mexicanum B KI0UeBOH MOMCHT OHTOreHe3a, COOTBETCTBY)) 
uu Mepexoyy OT SMOpHOHaIbHOrO Mepvosa K AKTHBHOMY JIMUYHHOUHOMY Cytled) 
BOBaHHIO. | 

OnbITbI CTaBHIHCb Ha aKCOJIOTIAX YepHOH u Semon pac. Bcero ucMoOmb30Ba 
MaTepHasl “3 13 KNaqOK HKpbI, IpHyeM NOJOMbITHbIC SMOPHOHHI OODIYHO H3B 
KaJIMCb H3 AHMeBbIX OOONOUeK Ha CTaqMH XBOCTOBOM moukH. AKTHBHOCTb KOJI} 
YeCTBEHHO YUHTbIBasach MO MmeToquKe JieTBuepa (!). OmMOpHoH (THYMHKY 
TOMeWaJICA B KOJIbILeEBH]HYIO KaMepy, OOpascBaHHy!0 KOHICHTPHYeCKMMM CTeR 
KaMH JIBYX CTCKJIAHHBIX COCY]OB (qHaMeTpbI cocyoB — 43 4 57 MM) 4H HanouHer 
Hy!o Ha | cm Bogor. J[HO KaMepbl pajHaIbHbIMH JIMHHAMM OBO pasfeeHoO H 
10 cexTopos. C HHTepBasIOM B 5 ceK. Ha XBOCTOBYIO UacTb SMOPHOHA HaHOCHJIOG 
JlerKOe TaKTHJIbHOe Pas paxeHNe (IPHKOCHOBeHHe MAKOTO BosOca), BCE 3 
KOTOPHIM KaXKIbI pas HaOmOfaca ObICTPbI MwaBaTeJIbHbIM OpocoK, perHcTpy, 
PyeMbIM BHSyaIbHO MO KONMYUeCTBY NepeceveHHbIX IIpH MwaBaHHH CeKTOPOH 
Bcero y Kaxkqoro sMOpvoHa BbIsbIBaNOcb 25 TakKUX peakIHii; YIMTHIBAIMCh Cy 
MapHBle JaHHbIe NO HECKOJIbKUM OCOOAM TOMOreHHOM rpynlbl akcosorweH. 

Y 3HayHTeIbHOM YaCTH MCCIeOBaHHBIX 9K3eCMIIAPOB BCKOpe Mocse HacTyH 
JIQCHHA paHHel waBaTesIbHOH CTaquH OOHAapyXeH KOPOTKMH NMepHoy nosaBenns 
MOTOPHKH UH TaKTHJIbHOM BOSOYMMOCTH, BCE 3a YeM MWaBaTeIbHbIe JBM KeHHS 
BOCCTAHaBJIMBaINCb H HauMHaJICA ObICTpbIM WM HEYKJIOHHbIM pOCT akTHBHOCTH 
KoumuecTBeHHbli yueT AKTHBHOCTH OObIYHO HaYMHaJICA HMCHHO B STOT MepHog ek 
KpyToro pocta. XapakTepHad KPpHBad Pa3BHTHA AKTHBHOCTH mpeycTaBeHé 
Ha puc. |. Jlanupie nowyueHb! WyTeM exXeHEBHOFO MCIbITAHUA PpyNtbl akKconOT: 
nek (cepua Ne 4A; BbutynmeHve KOHTPOJIbHbIX SMOPHOHOB U3 UKPbI MPOH3OLWIC 
B TeueHue 17—19 queH pa3sBHTHA; AaKTHBHOe MMTaHHe OTMeYeHO Ha 22 JeHb pas- 
BHTHA); AKTHBHOCTb YUHTbIBanacb c 12 no 37 WeHb pasBuTHA (ONLIT He cTaBuscA 
TOMbKO Ha 32 JleHb pasButua). U3 puc. 1 Bugquo, ¥TO Moce KpyToro Moybema 
aKTHBHOCTH HAa4HHaeTCA €€ CHHKeEHHE, BCE 3a KOTOPbIM AKTHBHOCTb ycTaHaB- 
JIHBaeTCA Ha OTHOCHTCIbHO NOCTOAHHOM YpOBHe C TeHJeHI{Meli K NOBBIIeHHIO. 
B xoje aToti nocnequelt (pasbI BHJHbI OTUCTIIMBLIe KONeCOAHHA AKTHBHOCTH C TlepHo- 
Jom okon0 3—4 jueli. B JaHHoM cryuae HCIbITyeMbIe 2%XKHBOTHBIe BHe MOMeHTA 
ONbITA COjep2xKaJIMCb B TeMHOTe; OMHAKO aHaNOrMynad NepvosuKa akTHBHOCTH 
momyueHa W y Apyro rpyMbl KMBOTHBIX (43 TOM 2e KaKM UKpbl), NOCTOAHHO 
COfepKaBllehcA Mp MyJIbCMpylouleM OcBelleHHH (KOPOTKad BCMbIINKa cBeTa 
yepe3 Karkypie 5 ceK.). : 

B OouIblMHCTBe [PyrHx Cepuii OMBITOB yueT AKTHBHOCTH 3aKaHUMBaNcA BCKOpe 
HOCe NOABJCHHA AKTHBHOTO NMTAaHUA, T. €. He Obl TAKHM MpOOJDKHTeMbHBIM, 
KaK Ha IIpHBeeHHOM KpHBol. Tem He MeHee Bcerga yaBanoch Ha6mOfaTb He- 
CKONbKO TAKUX MepHOMMYeCKHX KOeOaHH aKTHBHOCTH. Cneqyer OTMETHTD, 4TO, 
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aK ipaBHJio, Mepwvoyuyeckue KoeOaHHA OTMeUaJIHCb yoke Ha (pase CHH2KCHH A 
= THBHOCTH Tlocie ee MepBoro KpyToroO NOAbeMa, a B HEKOTOPHIX CyYaAx — Ha 
- HE STOTO NOMbeMa. Tlo-BuyuMomy, YHOMAHYTOe BbIMe HCYeCSHOBEHHeE PaHHero 
SiaBaHHnvA YWepe3 OAHH-7{Ba THA MocMe erO NOABJICHHA — STO TaKKe IIPOABJIEHHe 
epeHOTO MepHOAMYeCKOrLO NOaB- 
WHA MOTOPHKH. 


IIpu pewenuu Bompoca o mpo- 2 


| 100 
a0 Obl 3aTpyAHHTeMbHO ycTaHo- 


4Tb CHHXPOHHOCTb kOJIeOaHH 
“THKTHBHOCTH C KAKHM-TO NepHoyHye- 
(SMM ABJICHHEM BO BHELIHeH cpeye. 
W)}O3MO2XKHO, peub UJeT O KaKOM-JIH- 
JO MpoxABeHHH WHKIMYeCKOrO Xa- 
}akTepa WHTeCHCHBHOCTH COMAaTH- 
Weckux dyuKuni. Heobxoqumol 
aJIbHeHIIMe UCCIeLOBaHHA STOTO mp Oen Se 
BJICHHA, HallpaBJIeCHHbIe Ha BbI- 2 6 0 & 8 de 3% 
CHeHHe ero OHOMOrHYeCKOrO 3Ha- Anu pasbumua 

WieHuA, a TakxKe JlexKalllux B ero i 

Puc. 1. UsmeHenua nuiaparembHOH aKTHBHOCTH B 
CHOBE IIPHYHH, CBASAHHBIX, I0-BH- mpotecce pasBuTHA akconoraeli 
MMOMY, C HHTCHCHBHOCTbIO IIpo- 

1eccoB Mopdorenesa. B 9TOM OTHOWCHHH HHTeEpeCHO YKa3aTb Ha CBA3b Hallux 
Manueix c aHHbIMu, NoOyeHHHIMH B JladopaTopHH Korxuana (7). OTOT wecweqO- 
BaTeib Hadslofal mepvosuueckne 
KONeOaHHA TAKTHIbHOM WYBCTBHTEJIb- 


41 e€0.) 
z 8 


dep uweuna akmubuocmu 
Y Ves 


tpeguar 
io fea 


100 HOCTH IMOPHOHOB aMOJIMCTOMBI, Haxo- 
JWAULUXCH Ha paHHHX MOTOPHBIX (JO- 
60 TlaBaTeJIbHbIX) cTaquax. IIpapya, B 
= 9TOM CJIyyae NepHoOy KoMeOaHHH Obi 
3 ropa3qo Kopoue, eM B HallMX OMbI- 
8 Tax, HOmpoTokosb! Korxusmia cBuye- 
ba) TeJIbCTBYIOT O TeHJ[CHIIMH NepHosuKu 
S K ypexKeuHio. 
$ Vi310%KeHHbI€ pesyJIbTAaTbI TWosy- 
i” YeHbI HaMH pH oOOpadorTKe 9sxKcrie- 
: PHMeCHTAJIbHBIX JJaHHBIX C MOMOLLbIO 


2? 6 6 8 0 W@ 1% >%5 METOMMKM, KOTOPad 3akNOUaNacb B 
Renuyuna nnabamensho20 O6pocka IIpOCcTOM CYMMHPOBaHHH  BeJIHYHH 
(yc. 6G) BC€X OTJ[CJIbHbIX OPOCKOB y BCeX KH- 
Puc. 2. Kpuppie paciipeAeJICHHA MIaBaTeJIbHbIX BOTHbIX HCIbITyeMor rp yIibl (HHJUBH- 
peakuHi coorBercTBeHHo 10 (/)“13 (2) HAM jlyambHoe cTaHJapTHOe OTKsJOHeHHe 
pasBHTHA (B KaxKOM cayuae JanHbie mo 14 as 
oco6sM) AKTHBHOCTH OTJ@JIbHBIX OCOOeH co- 
cTaBIAIO B CpeqHem oKoNo0 20% oT 
cpeqHeH BeIHYHHbI aKTHBHOCTH B 
rOMOreHHOH rpynne). Takyto xe OOpaboTKy JaHHbIX NponsBoyua u LerBsusmep 
(1). Hy2kHo, ofHaKO, 3aMeTHTb, 4TO 3Ta topMa OOpaOoTKH He COBCeM TOUHA, 
TaK KaK OHA MaCKHpyeT HEKOTOpble OCOOCHHOCTH PaSBHTHA IaBaTeJIbHbIX PeaK- 
wai. Oua Opiia Obl OLpaBAaHHOH, eCJIM Obl B CTaTHCTHYCCKOH COBOKYNHOCTH NOJy- 
YeHHbIX B OLbITe WMGp OTAeJIbHbIC OPOCKN 3aKOHOMEPHO Ip yMMHMPOBaJuCb BOKPyr 
KaKOM-TO HavOoulee 4acTO BCTpeyarolllelica cpequeli BeMMUMHbI OpocKa. OfHako 
Takoe paciipeleueHHe NaBaTeIbHbIX peak HaOMO{aeTCA JIMIUb B NepBble HU 
paspuTusa miaBanua. Ilo Mepe npHOaMKeHHA K NepHOsy MaKCHMaJIbHOM MaBa- 
TeEJIbHOH AKTHBHOCTH IIPOHCXOJNT MOCcTeMeHHOe PacuieHeHHe KPHBOH pactipejede- 
HUA Ha [Be pa3sJIM4HMbIe KOMMOHEHTE! .UacTb peakWMi COcpeqOTOUHBaeTCA B OO- 
JlaCTH KOPOTKUX OpocKoB, rpyNUMpyAcb BOKpyr HeKoTOporo Makcumyma. OctTasib- 
HbIe Peak pacipefemAOTCA B OOMACTH OoOsee MPOAOJVKUTEIbHBIX MaBaTeJb- 
HbIX OpOCKOB — 3Ta KOMMOHCHTa KpHBOH pacTAHyTa MapasenbHO aOcuncce. 
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O6e KOMMOHEeHTHI HHOFa paseeHbl HEOOMbIIHM YYaCTKOM KPHBOH pactipejenE 
HHA, Ha KOTOPBIM MpHXosUTcA HeOombIoe YNCMO peakHit. . 
Jina pvmepa IIpuBefeHb! KPHBbIe pacipefeeHHA TaBaTeIbHbIX Peakunli 
MOCTpoeHHbIe Ha MaTepuasie cepuu Ne 10A (puc. 2) coorBercTBeHHo 10 u 13 quay 
pasBHTUA (MepHoq KpyToro pocTa aKTHBHOCTH). PacumeHeHve KPHBOM Ha JBIp 
KOMIOHEHTbI, OTCYTCTBOBaBlUee y 10-(HEBHEIX SMOPHOHOB, OTYETIIMBO BbIpaxkeHe| 
y 13-qHeBHbIX. 
Tlo-BHUMOMY, IIpHMeHseMOe MPH HCIbITAHHM TaKTHJIbHOe pasparxkenue CHO 
COOHO BbI3BaATb JBe peaKI[HH, KOTOPble, BOSMOMKHO, PasJIMYHO OPlaHH30BaHk 
B IlCHTpaJIbHOM petIEKTOPHOM 3BeHe, HO BbIIIOJIHAIOTCA OHHM H TEM 2Ke JIOKOMO|( 
TOPHbIM anmapatom. IIpu stom BbiqemeHve H3 OOMeH MaCCbI peakIlHH OcoObl H] 
MIPpOAOJMKUTEIbHBIX TJlaBaTeJIbHbIX OPOCKOB MpOMCXOAUT B TOT TepHo, Korqal 
lwlaBaTeJIbHawd AKTHBHOCTb (BepHee CKa3aTb, SKCNCPHMeCHTAJIbHO BbIABJIAeMAa ' 
NOTeHUHaJIbHaA AKTHBHOCTb, NOCKOJbKy HOPMaJIbHO SMOPHOH B STOT NepHoy Hae 
XOJMTCA BHYTpH OOomOUeK Alia) HMeeT MAKCHMaJIbHYy!0 BemMunHYy. HyxHO 3ame~ 
THTb, UTO BbIJIYMeHHe JMOPHOHOB, OCTABJICHHBIX JIA KOHTPOJIA B AMIEBbIX 060%, 
NOUKax, HaGwOasOcb OObIUHO He Ha MAKCHMYMEe AaKTHBHOCTH B NOJOMbITHOM rpyti=l} 
le SMOPHOHOB, a 1032Ke, B XOJe CHHXKCHHA AKTHBHOCTH. K KOHL Pasbl CHHKeHHAY 
OObIUHO OTMeYaIOCb MOABJICEHHE AKTHBHOTO NMTaHHA (cM. pu. 1). 
IIpeycTaBeHHble JaHHble O XapaKTepe HOPMAJbHOrO Pa3sBUTHA MNaBaTeJIbHO 
AKTHBHOCTH pa3BHBalollMXCA aKCOJOTMeH MOryT ObITb HCHOIb30BaHbI IPH pH 
MCH€HHH 9TOFO KOJIHUCCTBEHHOFO TeCTa JIA OMECHKH MOCIeACTBHU pa3HUHbI 
SKCIEPHMeHTAaJIbHbIX BOSJeCHCTBEH Ha XO] pasBUTuA. 
B 3aKuioueHHe aBTOp BbipaxkaeT ruyOokyio OmarofapHocTb Tpods\ 
X. C. KomiTosnity 3a pyKOBOJCTBO B pa6dore. 


Vib 


MockosckH YrocyapcTBeHHbIli YHUBepCHTeT Tloctynuao 
um. M. B. Jlomonocoga 21 XII 1956 
IMTHPOBAHHAS JIMNTEPATYPA 


1S. R. Detwiler, J. Exp. Zool., 102, 321 (1946). 2.G. E. Coghill, R. W. Wau 
kins, J. Comp. Neurol., 78, 91 (1943). 
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Jloknangn AKkaygemun Hayk CCCP 
1957. Tom 114, Ne 1 


IMBPHOJIOLH A 


K. C. CEMEHOBCKAA 


NOJIOBbIX )KEJIESAX THBPHJA MEXK]Y OCETPOM HM CTEPJIAbIO 
CBA3H C BOMPOCOM O EFO CNOCOBHOCTH K PA3MHO)KEHHIO 


(ITpedcmaeneno axademuxom E. H. Ilasacecxum 16 II 1956) 


HspecTuo, 4To OceTposble, H Jlaxke THIHYHO MpecHoBoqNad dopma — crep- 
Alb, IPH COfepKaHHH UX B Ipyax yTpayHBaloT CNOCOOHOCTh K paSMHOXKEeHHW, 
3IpoueM y CaMILOB CTepJAAH, COJepKaBLWHXCA B MPYAOBbIX WIM AKBAPHYMHbIX 
CMOBUAX, B C€MCHHHKAaX ObIJH OOHAPYXeHbI MOUTH 3peuble ChepMaTO3OHJbI 
3,5). IIpeycTaBaAso0 HHTepec BbIACHHTb, He HMeeT JH THOpHy MexAy OceTpOM 
{ CTEPJIAQbIO B 3TOM OTHOMICHHH IPeHMYLeCTBO Nepey CTepsAAbIO, MOCKOMbKY 
I3BeCTHO, UTO rHOpHaM CBOHCTBEHHA MOBBILIeHHAA IJIaCTHYHOCTb MW MOCKOJIbKY 
MOCOOHOCTD K pa3MHOXKEHHIO CAMIOB BOJIKCKHX THOpHAOB (MocTHralollvx NoOJO- 
303PeJIOCTH y2Ke B BO3pactTe 4 JeT) JOKa3aHa 9KCIEPHMeHTAIbHO IyTeM ycHell- 
{0rO HCHOIb3OBaHHA HX B KayecTBe MWpousBoyuTeseh (4). Uro6nr mo,oitTu 
< BbIACHeHHIO 9TOFO BOTpOca, HaMH ObINIO H3yYYeHO FHCTOJOrMYeCcKoe CTPOeHHe 
IOJIOBLIX 2KeJI€3 HA3BaHHOTO THOpHAa Y 9K3CMIMIAPOB pa3MUYHOFO BO3pacTa H3 
JaZIHYHOH cpebl OOHTAHHA, A HMCHHO — H3 4HCJla BbIpalleHHbIX B Ipyjax 
{ COOpaHHbIX H3 BOJIKCKHX YJIOBOB, 

Baio uccmeqoBaHo 39 9K3eMIIAPOB IpyOBbIX THOpHAOB OOeHX pellH- 
IPOKHbIX (opm (17 camoK Hw 22 camula) uw 10 9K3eMIJIApOB BOMAKCKUX THOPHAOB 
4 camku u 6 camos). Ilonopbile *Kemesbl, KaK NpaBHJIO, OpasHcb OT KUBbIX 
B16. Jima cuKkcaluu ynorpe6mamucb *uAKOcTh Bysua, pexe popmanun. Vsro- 
‘OBJIAIMCh Cpe3bl TOMMHHOH 6—10 p. Ama oxpackH IpMMeHsAJIHCb reMaTOKCH- 
17H Bémepa c 303HHOM H cMecb 110 Mauuopu. 

B rvcTOJOrH4eCKOM CTPOeHHH MOJIOBbIX Kese3 TOM HW [pyro peyHunpOKHOH 
bopMbI THOpHa MbI He OOHAPYXKHIH ACHO BbIPaKeHHbIX OTMMYMH, HU MOITOMY 
; J[AJIbHeMIMIeM H31O%KCHHH STH CPOPMbI HE BbIJeAIOTCA, 

Y camok rHuOpuya B Bospacte 2—3 seT AHYHHKH HMEIOT BHA TAKEH IHHO!O 
|2—16 cm mpv AaHHe pbi6 50—57 co. 

Uccneqopanue monepeyHoro pa3spe3a sHUHHKa 2-roqoBasoro ruOpuya 
imuHon (L) 52,5 cm u Becom (P) 475 r, Bcexppiroro 6 V 1954 r., mokasano, 
ITO HaHOOJIbIUee MECTO 3aHHMAIOT OBApHaJIbHbIe MEWIKH C OBOroHHAMH, MecTamu 
pe OBOTOHHEB MOKHO 3aMeTHTb POJWIMKYJIApHbIe KNeTKU, BcrTpeuatoTcs 
{ MOO[bIe OBOMHTbI, OOMbINMHCTBO KOTOPbIX HaXOJHTCA elle B MepHose cHHal- 
‘CHHOFO MYTH — JIMUIb HEKOTOpble BCTYNHJIH B NepHoy Masloro pocta; HaHOo- 
lee KpylHble H3 HHX UMeIOT BeM4HHy 52—60y.,, mpH AuameTpe spa 28—32 p. 

B sauuguuke 3-roqoBasbixX THOPHAOB, MO CpaBHeHHIO C 2-rofOBaJIbIMH, TIpo- 
[30H CueyIolwue H3MeHeEHHA, OBOLNTEI yBeHUMIHCb B pasMepax. B Oonee 
(DYHHBIX OBOIMHTaX ACHO BbIpaxKeHO pa3sMelleHHe Af[pbillieK NO NepudepHH 
ipa (puc. 1). Lutonsa3ma MeKosepHucta. CrpoeHne OO010NeK YCJIOMKHHJIOCH. 
JenocpeycTBeHHO K WHTOMJasme pHseraeT OUCH TOHKaA 2eJTOUHAA O60- 
louKa, BOKpyr KOTOpOH pacnOmaraeTca OMMH COM POMNHKYIAPHbIX KJeTOK, 
Hapy2KU TMOCMeHHe OKPYyKeHbl COCAHHHTebHOTKAHHOM MeMOpaHOH, HHTeH- 
HBHO OKpaluuBarouleiica 10 Mamopu B Cun WBeT. HanOonee Kpymuble OBO- 
[MTbI Yale BCerO HaXOJATCH BOMH3H NepHTOHeaIbHOrO SMHTeIHA. 
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CpaBHenue OlMCaHHOrO HHYHHKAa TpyfoBoro THOpHfa © AHYHUKOM BOM) 
cKoro ocetpa (pH y¥eTe NOYTH TOMHOrO COBMaeHUs BOspacta pbIObI, ]JHHE 
Tela H TakKKe BpeMeyH PUKCAaMH FOHasbI) MOKa3bIBeT, YTO PaSBHTHE AMYHKG 
y rHOpHa MOWWIO HECKONbKO Jasbwe, YeM y OceTpa (puc. 1 u 2). OBOILTEI Maj} 
loro pocta y rHOpujja BCTpeyaioTca Yallle M MO pasMepaM IpeBOCXOMAT TaKOBBit 
ocetpa. Han6onee Kpymuble H3 HUX y rHOpHya AOCTHTAIOT BeEMYMHD! 132 uw mpm, 
yuametpe apa 60 p, a y ocetpa— 104 » mpu quametpe sapa 52u. B aMuHHKg 
OceTpa 3HaYHTebHO OONbUIe, YeM Y PHOPUfa, MOMOALIX MOJOBbIX KJICTOK B Te} 
pHoye CHHanTenHoro nyTH. Enje Gomee OTCTaeT NO pasBHUTHIO AMYHUKA MpPyO} 


72 ww UX afep — 32-p. | 
Y pala 9K3eMNIApPOB IpyAoBoro rHOpusa B BOspacTe 4—5 JleT Haomioqaer 
ca 3ajlepKKa B pa3BUTHH AHYHHKa. OcHOBHOe MeCTO B *XKele3e 34HHMAIOT) 
OBapHaJIbHble MCLIKH C OBOTOHHAMH, OBOMMTaMM TepHofa CHHAalTeHHOrO NyTH 
WH MOWIMKYIApPHBIMH KieTKaMH.J]uUIb M3speKa BCTpeyaloTCA OMHOUHBIC OBO- 
IHTbI MaOrO pOcTa pasJMUHOL BeMMUMHEI, NOCTHraioulel He Oonee YO—120 py 
B HeKOTOpbIxX MeCTaX UpesMepHO pa3BHTa AKHpPOBaA TKaHb. ANYHMKU TaKHX) 
3K3eMIIAPOB ABHO HefOpasBuTbl. Ilo cBoemy rucTOMOrHYeCKOMy CTPOeHH}0 OHM 
B HEKOTOPbIX OTHOWCHHAX COOTBETCTBYIOT AHYHHKAM 3-JIETHHX, a CCIM HCKIIO~) 
WHTb YKa3aHHble OJMHOUHbIe OoMee KPYNHbI€ OBOWHTHI, TO ake WU 2-JeTHUX) 
rHOpHOB. 
Ilonayarorca HW 3K3CEMNIApbI B BO3pacTte 4—6 eT C ABHBIMH IIpH3HakaMBls 
Nerenepallu AHYHHKA, B MOJIOJbIX OBOMMTAX KOTOPOrO HaOsOalOTCA MMKHO-} 
THYeCKHe H3MeCHCHHA Apa: XPOMATHH CrylleH Ha BHYTpeHHeH NOBepXHOCTH |i 
AepHoH OOOMOUKH, YacTO B BHJe MOMYAYHHOTO KONNAayKa WIM B BUe KPYNHbIX 
rapi6ok. LutTommasmMa, Take noyBepraxich JlereHepalluu, BakyOmH3upyerTca”, | 
ocoOeHHO B Oomee KPYIHbIX OBOWHTAX. 
Tlepexogqa K BOJOKCKHM THOpHyaM, HafO 3aMeTHTb, YTO B HallleM MaTepHase | 
OKa3aIMCb AMYHHKH 9K3eMIJIAPOB TOJIbKO AByX BOSpacToB — 2 v 4 mer. 
2-roqoBaJIbIe BOJKCKHE CAaMKH MO FHCTONOrMYeCKOMY CTPOeHHIO AMHYHHKOB. 
6IM3KM K IIPyOBbIM CaMKaM rHOpuyoB Toro xe BOspacta. Ha pa3spe3se sn4- | 
HHKa BOJKCKOH CaMKH rHOpHya, noMMaHHoN 30 VII 1955 r. B Bospacte 4+, 
ipexjyle Bcero OpocaiwoTcAH B la3a MHOFOYHCJICHHbIe OBOWHTbI MaNOTO pocTa 
(puc. 3) pasmepamu 116—132 uc aqpamu yuamerpom 52—60 yp. Lutonnasma 
HMeeT PpaBHOMepHOe MesKOsepHHCTOe cTpoeHHe. I]pomexyTkH Mexyy TaKHMH 
OBOMMTaMH 3aHATbI OBAPHaJbHbIMH FHE3aMH, COJepKallHMH MOsOJy1o renepa- 
THBHYIO TKaHb. . 

Ilo coo6mjennio H. VM. Huxomioxuua (4), y 8-rogqoBpanoh camMKH BOu2KCKOrO 
rHOpuya Mey OceTpOM HM CTepsAbIO UKpa OKasanacb B IV cTayun spe- 
oct. Mmeetca yka3aHve H Ha TO, YTO TOOBOSPeOCTh CaMOK BOJIKCKHX 
rHOpHAOB HaCTyllaeT 3HAYHTeIbHO paHee, 4eM y OceTpa (?). 

CeMeHHHKH Y IpyOBbIxX THOpHAOCB B BO3spacTe 2—3 neTuMeIOT BU], TOHKHX 
NeuT qaHHonw 10—14 cm npw Anne ppi6pr 47—56 co. 

Ha paspese cemennuka, B3aToro 5 V 1954 r. or 2-roqoBanoro ru6puya 
Amanon 47,5 cM, Mbl BUM OHOpOHY!O KapTHHY HOPMaJIbHOrO CTpoeHUs pa3- 
BHBalollencA *Kesesbl. CeMeHHbIC AMMMYJIbI C YETKO BbIPAKCHHBIMM COCMMHUTEIIb- 
HOTKAHHbIMH CTeCHKaMM HalOJIH€HbI ClepMaTOPrOHHAMHM H MOJIOAbIMH CllepMaTo- 
WHTaMH; Yallle B aMMyJax NpeoOsayarwrT nepBbie. Mexyy MOOBbIMH KeTKaMH 
KOe-rye CaO 3aMeTHE! (POMNUKYAAPHble KJIETKH. 

Y 3-royopabix THOPHAOB pasBuTHe CeMeHHHKa Malo TIpOsBUHyOCb 
Buepex. OTunuve UX OT 2-rOfOBaMbIX COCTOHT TaBHbIM OO6pas0M B OTHOCH- 
TeJIbHOM YBeJIHYCHHH KOJIMYECTBA CIepMaTOMHTOB. 

Hauwnaa c Bospacra 4 roa WMI y eMHMUHbIX 9K3EMNAPOB Ip yAOBbIX 
rHOPHAOB MpOMOMKaeTcH HOPMAMbHOe PasBHTHe CEMEHHUKOB, TO MIpHBOLUT 
K 3aBeplleHHIO ClepMaTOrene3sa—OOpasoBanuw crepmMueB. Tak, Ha paspese ce- 
MeHHMKa 4-roqoBanoro ruOpua BUAHbI KaHabUbI (puc. 4), 3anonHeHHBIe cnep- 
MHAMH. ToubkKO 10 Nepudepun KaHaIbUeB BUI ChepMaTHIbI HM 6omee MONO- 
Able NOMOBbIe KIeTKH, a TaKKe CoUMMKYApHBre. 
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iDiae, il Pue. 2 


1. SAnunnk 3-roxopasoro npyyzosoro ru6puya ocetp @ X crepusnth 3, L=57,2 cm, P =740 r 
Puc. 2. AnyHuK _3-roqoBanoro BosKcKoro ocetpa L = 57,1 cm 


Pue. 3 Puc. 4 


3. SAW4HHK BOMKCKOrO THOpHAa Mex*KAY OceTpOM H cTepviAAbIO B Bospacte 4+, L = 61,0 cm, P=820 r 
ic. 4. Cemennuk 4-rogopaoro mpysoBoro rHOpHva ocetp do X crepvingb Q, L=56,8 cm, P=682 r 


14, No 1, Cemenopcekasn 


Pos 


OOJIbIIMHCTBa CaMILOB IpyoBoro ruOpuya B BOspacte 4—6 ner Becom 
-1,9 kr MpoucxoquT ocTaHoBKa CllepMaToreHesa; B aMIYJaX HMCIOTCA JIMUIb 
We CTA MOJOBbIX KJIETOK — TlaBHbIM OOpa30M cllepMavOrOHHH U Ca- 
MOJIOJbIe ClepMaTOUTHI. Y pala SK3eMMVJIAPOB HANMIO HM KapTuHa Jlerene- 
BHBIX HSMCHEHHM CeMeHHuKa. Cpe MOOBbIX KIeTOK BCTpeyalorcsd By- 
Hbi€, BHMMO BOSHHKUIMe BCJeCTBHe aMuTO30B. Hapeyqko na6sioqaetca 
fOTHYECKHHM pacnay aAqpa. K nowypaspywieHHbIM Apam MpuMbIKaloT Kpyt- 
KJICTKH HENPaBHJbHOH COpMbl, OTMMGAIOMNeCA OT A pyrux Oouee CHbHOMI 
(CKOH,—9TO, BePpOATHO, (POMWIHKYJIApHble KeTKH, IpeBpaTuBMnecs B (ba- 
(THI. 

ITO KacaeTCA BONKCKHX PHOPHAOB Mex*Ky OCeTPOM H CTepJAAbIO, TO THCTO- 
feckoe H3y¥eHHe HX CeEMCHHHKOB MOKa3bIBaeT, YTO pasBHTHeE MOCMeqHUX 
feKaeT B OOJbIUHHCTBE Cy4yaeB HOPMaJIbHO, M ClepMaTOreHe3s 3aKaHUH- 
CH (OPMUPOBAHHeM SpeJbIX, FOMHbIX JIA OMMOMOTBOPeHHA CHepMaTOsOH- 


{ak l0KasaiH H3MepeHHA, TONOBKM crlepMueB y rHOpujla KpynHee, vem 
€piaqu: y npyfoBoro ruOpuya B cpeqHeM JWINHa TronoBKH 5,0 uw u wHMpHHa 
KH 1,8 wu, yBOKCKOTO THOpHya cooTBeTcTBeHHO — 5,5 w u 1,7 p uy 
KCKON cTepsaqu— 4,1 uu 1,24. Boscex cryuaax JA usMepeHua Opanucb 
IMHH, HaxO[salkwecA B CeMeHHHKaX. I]0-BH_MMOMY, IPH OKOHYATeJIbHOM 
JEBaAHHH CMepMHeB FOJOBKH HX CTaHOBATCA Oomee AWHHHbIMH. IloyTOMy u 
OMHH, B3ATbIC OT «TeKyYero» CaMIa YEPHOMOPCKO-a30BCKOFO OceTpa, HMeIOT 
a3O Oomee YAIHHEHHbIC FOMOBKH: AHHO!O 8,94 WupHHoI 1,9 uv (7). Cyan 
IPHBeeHHbIM JaHHbIM, THOpHy 0 AwIHHe TOMOBOK CIepMHeB 3aHHMaeT TIpo- 
CyTOUHOe MECTO M@XKJLy CTepJIAbIO H OCETPOM, HO, BepOATHO, CTOHT OsH2xKE 
(epBoH. 
Pe3yibTaTbl JaHHOH paOOTbI MO3BONAIOT 3aKJIIOUHTb, YTO TOHAAbI Kak y 
MOB, TaK WH y CaMOK IIpyOBoro OceTpa CO CTepJAbIO B MepBbIe POAbI PasBu- 
TCH HOPMabHO. Ho yxe c 3-meTHerO BO3pacTa, Y MHOFHX 9K3eMIIApOB 
WO aeTCA 3ajlep2kKKa B pasBUTHH roHay, HepeAKO COMpoBowKaeMaA UX ere- 
ATHBHbIMH H3MeHeHHAMH. Jub y HEMHOrHX CaMILOB CllepMaTOreHe3 3aKaH- 
aeTCH (POpPMHpOBaHHeM 3peJbIX cnepMaTo30H0B. Ilo-BuquMOMy, aHOMA\JIb- 
pa3BuTHe FOHa BbI3BaHO, TaBHbIM OOpa30M, BJIMAHHeM HeOAarOnpHATHBIX 
JOBbIX YCJIOBHH, OCOOeCHHO eCJIH IIPHHATb BO BHHMAHHe, YTO B HEKOTOPbIe 
I WHTaHHe THOPHAOB ObINO OUeHb OCNAOIeHO BCEACTBHE BbIPallMBaHuA 
-OBMECTHO C KaptiamMH. Haxomyenne B CCMCHHHKaX OTJCJIbHbIX 9K3EMIIAPOB 
DHJOB MOUTH 3peNbIX CIe€pMHEB TOBOPHT B MOMb3y BOSMOMKHOCTH Mosyue- 
TOTOMCTBA OT CaMI[OB Jake H Ip BbIpallHBaHHu UX B Upysax. [lospi- 
[H4€ HHTCHCHBHOCTH IHTaHHA HW pocTa rHOpHAOB B IpyfaxX JOJKHO BEPOATHO. 
COOCTBOBaTb Gomee HOPMAIbHOMY CO3PeBaHHIO HX MOJOBbIX MpOyKTOB. 
Bpipaxkato riy6oky10 OmarogqapHoctTp mpod. H. MW. HukomtoKuny 3a pyko- 
CTBO paOOTOH HM 3a COJeHCTBHE B NOJIYYCHHH MeTepHasla WIA UCCIeAOBAHHA. 


CapaTOBCKHH Me]MIMHCKHH HHCTHTyT H Tlocrymuuo 
Capatosckoe oTyeseHue Bcecoro3Horo ily J We ey/ 
HaY4HO-HCCJIeOBATeIbCKOO HHCTHTYTAa 
\3epHOTO H peuHOrO PbIOHOTO XO3AicTBa 
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